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How THE AMERICAN TOOL WORKS CO. 
mounts column of 32-speed Hole 
Wizard Radial on 2 Timken bearings 
to increase rigidity 50%. Spindle and 
transmission use 11 more Timken 
bearings. 


This radial drill has 50% more rigidity 
with column mounted on Timken bearings 


So whether you buy or build ma- 


O resist stresses and cut arm de- 

flection in half, the column unit 
of this 32-speed Hole Wizard Radial 
is mounted on two Timken® tapered 
roller bearings. With a large, pre- 
loaded Timken bearing at top and 
bottom, The American Tool Works 
Company gives the column and sleeve 
the rigidity of a single piece. This 
results in greater accuracy and longer 
cutting tool life, permits higher speeds 


and coarser feeds. 


HOW COLUMN IS HELD RIGID. Timken 
bearings keep the column unit in 
positive alignment. Their tapered de- 
sign lets them take both thrust and 
radial loads in any combination. And 


full line contact between rollers and 
races gives Timken bearings load- 
carrying Capacity to spare. 

HEAVY SHOCKS ABSORBED. Rollers and 
races of Timken bearings are 
case-carburized to give them hard, 
wear-resistant surfaces over tough, 
shock-resistant cores. They reduce 
maintenance. 


FRICTION VIRTUALLY ELIMINATED. Timken 
bearings run smoother, last longer, 
because they’re geometrically de- 
signed for true rolling motion—and 
precision-made to live up to their 
design. We even make our own elec- 
tric furnace, fine alloy steel—the only 
American bearing maker who does. 


chines, it pays to specify bearings trade- 
marked “TIMKEN”. The Timken 
Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, 
Ontario. Cable address: “ TIMROSCO”. 


Lhis symbol on a product means 


ifs bearim are the vest, 


TI M Kk N TAPERED ROLLER BEARINGS ROLL THE LOAD 


TRADE-MARK REG. U.S. PAT. OFF 
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Finding subcontractors that can mass produce in- 
tricate precision parts in quantity and at a competi- 
tive price is often the very heart of the military manu- 
facturing problem. 

Many firms know that Ansco’s Special Products Division 
with its experienced personnel and highly creative engineering 
departments can produce virtually anything in the optical- 
mechanical'field ranging from simple optical elements to complete 

instruments of the most complex nature. 
fe Ansco is also eminently well equipped to produce precision gear trains 
and other mechanical and electro-mechanical assemblies at a competitive 
4 price that helps its customers reduce costs. And since Ansco’s photographic 
manufacturing facilities require extensive staffs of chemists and physicists, 
these personnel are also available for original research in virtually any field. 
Check Ansco... next time you have a world that needs conquering. Ansco, 
Binghamton, New York. A Division of General Aniline and Film Corporation. 


Ansco 
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“COUNTING DOWN” as a Firestone 
Corporal Missile is Launched or— 
COUNTING UP many other Firestone ... 


a 


products and services... ven “aime 


RED ucts 


eX TANK guN 


Firestone © 


IS READY WITH PRODUCTS AND Five MISSILE 
SERVICES FOR NATIONAL AND SUPPORT 
DEFENSE AND SECURITY a 


COUNTING DOWN, 10, 9, 8...4, 3, 2, 1, Oisa 

common practice today and has come to mean the 

preamble to a missile launching. Missile launch- 

ings are in the news. Firestone is proud to have 

been active in the manufacture, engineering re- 

design, and successful field use of the Army’s 

Corporal Missile, the first operational member of uR 

the family of rocket-powered ballistic surface-to- f0 FUEL CELLS 
surface guided missiles capable of carrying an 

atomic warhead. 

The Corporal missile, in the hands of the troops 
since 1953, can deliver supersonic, surprise devas- 
tation on targets which may be immune to attack 
by aircraft. The Corporal has a very significant role 
in the new pentomic concept of defense, deterrence 
of war, and if necessary, complete mobilization 

The Corporal project has given Firestone broad 

training in the development and production of 
weapons systems. 
COUNTING UP 1, 2, 3, 4...a long list of items 
can be enumerated which indicate by their variety 
and extent, the broad fields in which Firestone 
has operated, is now operating, and is capable of 
operating for and with the government. 

t all COUNTS UP to the fact that Firestone 
is an organization skilled in many fields of en 
deavor for the national defense effort, whether 
thinking in terms of guided missiles or the many 
other classes of products and services required for 
maintenance of peace and security 


RECOILLESS WEAPONS 


NE one ss ——. 


THE FIRESTONE TIRE & RUBBER COMPANY 


Defense Products Division . Akron, Ohio 

















Y SUPERSONIC 
SUBSURFACE 


Both these products are examples of 
the management, engineering, research 
and production skills of U.S. Industries. 
Both are essential to American military 
and industrial strength. 

The divisions that comprise USI pro- 
duce both fire power and industrial 
power: from artillery shells, guided 
missile and aircraft components, to 
machine tools, storage tanks, electrical 
fittings, oil tools; steel pipe, giant metal 
forming presses. USI’s newest division, 
the Kett Technical Center, performs 
research and development for both the 
armed forces and for industry. 

The interdependence of military and 
industrial power is nowhere better ex- 
emplified than at U.S. Industries, a pro- 
duction team geared to American 
strength and progress 


— 

This power package 

is an integral part 
of a guided missile. 
This gas-lift valve > 
extracts oil from 
wells whose natural 
flowing days are 
over. 


For specific information 
about products in your particular field, 


call or write: 


U.S. INDUSTRIES, INC. 


250 PARK AVENUE, NEW YORK 17, N. Y. 
OXford 7-4141 


924 
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DIVISIONS 
AND 
SUBSIDIARIES 


AXELSON MANUFACTURING CO. 
Petroleum pumping equipment. 


CHICAGO STEEL TANK CO. 
Steel tanks, processing equipment, 
pressure vessels. 


CLEARING MACHINE CORP. 
Mechanical and hydraulic metal 
forming presses, engine lathes. 


CONDUIT FITTINGS CORP. 
Electrical conduit fittings. 


GARRETT OIL TOOLS, INC. 
Oil drilling, production, transmis- 
sion and distribution equipment. 


GENERAL EQUIPMENT CORP. 
Sales and service of construction, 
agricultural and industrial equip- 
ment in Puerto Rico 


KETT TECHNICAL CENTER, INC. 
Basic research, engineering and 
development. 


KOPPEL (PHILIPPINES) INC. 
Sales and service of construction, 
agricultural and industrial equip- 
ment in the Philippines 


OIL FIELD SALES & SERVICE, S.A. 
Sales and service of oil field 
equipment in Venezuela. 


ORDNANCE DIVISION 
Operation of shell production fa- 
cilities for U.S. Government. 


SOLAR PERMANENT CO. 
Refrigerated bulk milk tanks and 
stainless steel cookware. 


SOUTHERN PIPE & CASING CO. 
Pipe and casing for transmission 
of water, gas, oil. 

USI INTERNATIONAL 

Export of railway, agricultural and 
industrial equipment 

WESTERN DESIGN & 
MANUFACTURING CORP. 
Electronic and structural compo- 
nents for aircraft and missiles. 
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Is your tubing 
' bottleneck shown here? 


GROOVED DOUBLE-FLARED COILED 


Bundy Engineers and versatile 
Bundyweld Tubing can beat the 
knottiest tubing design problem! 





If you think it can’t be done with tubing, 





it’s a challenge to Bundy. For years, 
Bundy Engineers have specialized in 
working with customers and prospects, SwaneD UPSET NOZZLE NOTCHED 


solving the insolvable. A unique combina- 
tion of imagination and experience, plus 
the extreme versatility of Bundyweld 
Steel Tubing, has paid off again and again. 


Check first with Bundy for workable BIFURCATED PRECISION-GROUND SLOTTED 


= 


SHEARED FLANGED PIERCED 


—_ 





solutions to your tubing design problems. 
Whether you are in the design, develop- 
mental, or application stage of your 





product, Bundy will be glad to work with 
you. Hundreds of manufacturers have 


used this Bundy service to advantage. 
‘ Bundyweld Tubing offers an unusual 
combination of properties: high thermal 
conductivity; high bursting strength; 








ease of fabrication; and thinner-walled, BEADED SOLDERED BENT TO SMALLEST RADI! 
yet stronger composition. It is the safety 
standard of the refrigeration industry, 
and is used in 95% of today’s cars, in an 
average of 20 applications each. 
FLATTENED END CLOSURE EXPANDED DOUBLE UPSET 

Call, write, or wire us today! 

Shown above are but a few of the fabrication operations which are 

BUNDY TUBING COMPANY possible with Bundyweld Steel Tubing. Many of these, and others not 
shown, were developed through solving a specific problem brought to 
DETROIT 14, MICHIGAN . ' . - haat gga 
us by a customer or prospect. Bundy invites you to av ‘il yourself of 


this design service. 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE, ITALY, AND GERMANY 





ma BUNDYWELD 


TUBING 


Bundyweld starts as a . « . Continuously rolled 
single strip of copper- twice around laterally 
coated steel. Then it's into a tube of uniform 


thickness and passed 





SIZES UP 








° To % 0.0. eal NOTE the exclusive Bundy- 
y' developed beveled edges DOUBLE-WALLED FROM A SINGLE STRIP 
which afford a smoother 
through a furnace. Bundyweld, double- joint, absence of bead 
Copper coating fuses walled and brozed 
2 with steel. Result . .. through 360° of wall and less chance for any 
. contact. leakage. 
\ ‘ ian = coerce iststsamentpaaasniainentel — eosin 4 
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MISSILE 


ON THESE TWO PAGES YOU WILL READ HOW SHE HAS SOLVED 
ONE OF THE GREATEST PROBLEMS IN THE DEVELOPMENT 
OF GUIDED MISSILES TODAY 





...and where a a er a oe ee 
defense. 


Where AC fits in this picture 
AC has been a leader in the development of 





an inertial guidance system for use in many 

types of guide 1 missiles. This svsten which 

A , we call the Af ever, is now in ballistic mis 
fits in this picture siles and air-breathing missiles developed for 
use by our armed forces. It has made head 


ines and proved itself in flight in such mis- 
siles as the An Force's Thor and Matador... 
I TAKES a special kind of woman to be the and in the Navy's Regulus II. 


wife of one of today’s missile men. The AChicwer has fer broader anciication 
It takes a woman who can live within shout- than most systems developed for a similar pur- 
ing distance of Death Valley ... or the New pose It can. for example. guide a missile far 
Mexican desert around Holloman Air Force bevond the confines of earth. It could put a 
Base and White Sands. It takes a woman who satellite into orbit... or take a rocket to the 
can pack up the kids at a moment's notice for moon . . . and it is not subiect to interference 
a few months’ stay at Cape Canaveral, Florida bv anv known natural or man-made force. 
. or Point Mugu, California. And, AChiever is in volume production 
You'll find these women everywhere in our Phese remarkable accomplishments have been 
Army, Navy and Air Force. You'll find them made possible in large part by the faith and 
as the wives of scientists, or married to engi- understanding of the wives of the men at Af 
neers for some of the largest industrial con- and their counte rparts in the armed forces 
cerns in the nation. in science and industry. 
They know more about the problems of rais If vou are such a woman. and vour husband 
ing a family virtually alone than they do has engineering or scientific training wl 
about the business of producing the missiles could make a contribution to this provgran 
themselves. and is not a member of the armed forces 
This advertisement is a tribute to the courage ask him to write—or write vourself—t 
of such women, and to the very real contri- personnel section of AC in Milwaukee. 
sg AC SPARK PLUG & THE ELECTRONICS 
‘i 3 
. _ DIVISION OF GENERAL MOTOR 
4 ’ 
/ Ses 4 
f 
4 > 
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Can you automatically control speeds from 1/4 in./min. to 


90 in./min. on your water-hydraulic press? 


With Loewy’s 
new 
automatic 
program 
speed control 
you can 


Structural and machine parts in air- 
craft, missiles and nuclear apparatus 
today demand greater strength and 
resistance to high temperatures, and 
many have extremely thin areas. Ma- 
chining and other metal removing 
processes are not economical, due to 
the high cost of labor, waste of expen- 
sive alloy material, and loss of struc- 
tural strength from cutting across the 
flow lines of metal. New metals, new 
methods and new equipment are 
needed for the economical production 
of parts that will consistently meet 
the severest requirements. 


Regardless of which metal process 
is employed—extrusion, forging, die 
forging or deep drawing—the sound 
flow of material depends on so many 
variables that it becomes exceedingly 
difficult to coordinate them manually, 
especially in repeat performance. 
Excessively high speed may result in 
tears and uneven filling of die cavities. 
Unduly low speed may cause uneven 
cooling of material and, hence, inter- 
ruption of the forming cycle. 


To solve the problems of automati- 
cally controlling water-actuated 
hydraulic presses, Loewy-Hydropress 
had to bring to bear not only its 
resources in metallurgy and process 
engineering, but also its unique facili- 
ties in design of electronic controls. 








One of the largest presses in existence, this closed die forging press designed and built by Loewy, 
and in operation at the Wyman Gordon plant, North Grafton, Mass., features automatic program 


speed control. 


The result is equipment which 
programs the change of speed and 
pressing force at preselected positions 
of the press stroke in existing installa- 
tions. This makes it possible to 
translate experience in the production 
of high-quality metal parts into auto- 
repeat performance on any 
size hydraulic presses, including even 


matic 


the largest water-actuated presses, 


where such control was before 
unthinkable. Also it limits the maxi- 
mum pressing force to a preset value 
and thus protects the tooling against 


overload. 


For detailed information on the 
plastic forming of metals and on 
automatic controls for any machine 


process, write us today, Dept. H-5. 


TIME IN SECONDS 


| | 
End of Program 


— 


35000 Tons 


& 


Start of Program 





20 25 30 «440 50 
IN./MIN. 


$% 1 M2 3 
VELOCITY 


Graph shows a typical automatic control cycle con- 
sisting of four preselected speeds at preselected 
stroke positions up to 2 in./min. The workpiece is a 
36-in. diameter steel billet. Pressure ranges from 
6000 to 35,000 tons. Speeds range from \% in./min. 
to 2 in./min. and total pressing time is 2 minutes. 


Loew y-Hydaropress Division 


BALDWIN : LIMA: HAMILTON 


111 FIFTH AVENUE, NEW YORK 3G, N.Y. 


Rolling mills « 


Hydraulic machinery e¢ 


Industrial engineering 
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Friendly Foe 


When a new air defense missile is produced, its “kill 
accuracy” is theoretical until it is tested against a 
realistic target under operational conditions. The new 
supersonic missile target, USAF XQ-4, is one of many 
“friendly foes” developed by Radioplane to simulate 


various air enemy threats 


Duplicating the performance and radar appearance of a 
supersonic, high-altitude bomber, the radar-controlled 
XQ-4 is designed to test the seek-and-kill ability of air 
defense systems and their missiles 


As major advancements have been made in U.S. Armed 
Forces air defense weapon systems, Radioplane has 
designed and developed targets compatible with the 
missions of these weapons. The XQ-4, for example, not 
only imitates invading bombers, but tallies up the score 
of hits and misses when fired upon 


Radioplane, the first to produce remotely controlled 
target aircraft, maintains dynamic research programs to 
seek low-cost solutions for tomorrow's defense problems 





Northrop Aircraft, l 





A Division of 


VAN NUYS, CALIFORNIA, AND EL PASO, TEXAS 


9799 





How to make a Pony do 
a Plow-horse Job 
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New Allison CT-3340 brings Torqmartic muscle for the = . 


first time to 7-yd. scrapers and small materials handlers. 


A scraper with TorRQMatTic delivers more power at the blade — 
faster work cycles—more time on the job. 

Any operator of a TORQMATIC-equipped giant scraper can vouch 
for that. Now, for the first time, the proved advantages of 
ToRQMATIC are available in several small scrapers, haulers and 
other materials handlers with the new ToromatTic CT-3340. 





New “straight-through” design provides 
maximum capacity in minimum space. 


Take a tip from more than 80 manufacturers of 122 different types se 
of construction and road-building equipment. Ful gamer cites & of speeds: 4 Sor 
s ward, 2 reverse, including high-speed 
Get the Allison Torgmatic story. Ask your equipment dealer, overdrive for return trips. 
or write: 
Allison Division of General Motors, Indianapolis 6, Indiana 


Net torque input—350 ft -lbs. 


Multiplies engine torque 300%. 


Total torque ratio: 15.9:1. 


i]; a 
Yi S TORQMATIC DRIVES 
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MOMMY  IftOCCHT G20 


MISSILE 
SUPPORT 
SERVICE 


You worry about the missile... let Packard Bell Elec- 
tronics take care of ground support! Proven perform- 
ance in this field has resulted in a separate missile 
equipment section devoted exclusively to ground test 
and launching equipment. Here, in a 21,500 sq. ft. facil- 
ity geared for short run production, experienced man- 
agement shoulders complete responsibility. Here the 
most radical design changes are absorbed during the 
process of development. Here direct assembly super- 
vision by production engineers eliminates costly and 
time-consuming delays. \ reliable source, any way you 
look at it. And a reliable way to rid yourself of a major 


headache! 





ENGINEERING 
BEYOND THE 
BxXPECTED 


DESIGN —When time dictates, avail- 
able equipment can be adapted to 





your specifications. But you receive 
custom design, beyond the expected, 








when 7 need it. For example, the This transistorized The MAGAMP has a surge capacity of 400% overload 

transistorized MAGAMP power sup- MAGAMP power sup- for 2 seconds. Regulation at the load is 1% or better. 
. * This . ; Re : - a 97 - s a anime 

ply (right). This unit provides a ply delivers a 27V to Recovery time is less than 50 milliseconds. Overshoot 


42V output at 0 to 300 


faster response time... a lower over- 
amperes, regulated at 


and undershoot are less than 25°%. with a 30% change 





shoot and undershoot ---and aye a load up to several in load. (Seale in above photos: 5V/CM and 
regulation at longer distances than hundred feet away. 1OMS/CM.) 


has ever been achieved before with 
this type of power supply. 

DELIVER Y—A contract from Doug- z 
las Aircraft for “Thor” test equip- 
ment was awarded in March 1956. 


A total of 100 units, comprising 30 PACKARD BELL ELECTRONICS 


different units, was delivered before 
¥ ° . . 
deadline in November. On-time de- 
livery at its best...delivery beyond 
é the expec ted. 
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Mitchell Camera installation for radar tracking studies. 


HOW MITCHELL CAMERAS 


SUPPLY VARIED DATA IN ROCKETS 


AND MISSILES DEVELOPMENT 


e Exact Pin Registration 
During Film Exposure 


¢ Event Time to 1 Millisecond 


Extensive testing instruments incorpo- 
rating Mitchell 16mm, 35mm and 70mm 
cameras provide key data at the U.S. 
Naval Ordnance Test Station at China 
Lake, Calif., one of the primary weapon 
development centers of the Navy’s 
Bureau of Ordnance. 


Fifty Mitchell 35mm cameras are used 
on radars, tracking camera mounts and 
fixed tripods to record missile and rocket 
development. Camera motors allow syn- 
chronous as well as in-phase operation 


CORPORATION 


666 WEST HARVARD STREET 
GLENDALE 4.CALIFORNIA 


Cable Address: ““MITCAMCO 


Data dial instrumentation by Mitchell camera. 


of several cameras covering a test... 
important in film assessing. Eight 16mm 
Mitchell cameras are used for pictorial 
coverage of tests. 

One metric photographic group shoots 
as much as 20,000 feet of 35mm film in 
one day. Other Mitchell cameras record 
underwater, engineering and aviation 
tests at this ordnance center. 

For information on Mitchell cameras, 
write describing your requirements. 


85% Of Professional Motion 
Pictures Shown Throughout The World 
m Are Filmed With Mitchell Cameras 


The Mitchell camera, by virtue of its 
exact pin registration during film ex- 
posure, allows these data to be deter- 
mined to a reasonably high degree of 
accuracy through the use of film assess- 
ing equipment built to take advantage 
of this feature: 
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Roll—Turning motion of missile. 
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Miss Distance—Gap between missile 
and target at point of interception. 
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Flight Time —A series of lines on film; 
timed to accuracy of 1 millisecond. 
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Position Data—Target location with 
azimuth and elevation readings. 




















Pictorial Record—Record of all visible 
actions during test. 
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Separation Data—High-speed separa- 
tion actions for detailed study. 
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REFRASIL REINFORCED PLASTIC 
\ for high temperatures to - AND HIGHER! 








ASTROLITE ... a remarkable new high temperature 
material for Rocket and Missile insulation applications! 


Out of HITCO’s high temperature laboratories comes ASTROLITE a Refrasil-reinforced plastic wit 
impressive resistance to extremely high temperatures 

The excellent thermal shock characteristics and other outstanding physical properties of .ASTROLITE make 
it an ideal insulation material to aid in Man's successful exploration of Space 

ASTROLITE is already proposed for use as liners for rocket engines and nozzles, nose cones for Interconti 
nental Ballistic Missiles and heat shields to protect critical components 

Complete technical data and dramatic proof of ASTROLITE’s remarkable resistance to extremely high 
temperatures to 5000°F. and higher... is yours for the asking. Write to Director of Research 


H. |. THOMPSON FIBER GLASS CO. —_FREE NEW CHART! 
1733 Cordova St., Los Angeles 7, Calif. to consider in selecting 
Phone REpublic 3-9161 mightamperatare testatie 
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mm YOUR NEAREST HITCO REPRESENTATIVE: EASTERN 
® 
* MIDWEST 
* NORTHWEST 
CANADIAN PLANT 
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BRIGHT PATH OF PRECISION! 


Every stage of a missile’s flight from take-off to target is 
marked by the necessity for a degree of accuracy in its con- 
trolling parts far greater than required in any previous in- 
strumentation. 

That bright path of success written in the skies by missiles 
of various kinds is visible evidence of the extreme precision 
built into the New Departure ball bearings used in the gyro- 
scopes, servos and other vital elements of the guidance systems. 
New Departure takes great pride in its ability to meet the 
exacting specifications of the products for the Army, Navy 
and Air Force programs. 


2 {2 Comparator measures dimensions to 
" 2 , one-millionth of an inch. One of many 


pieces of ultra-precision equipment in the 


In many bearings, various dimensions and New Departure bearing laboratories, 


surface finishes must be held to within 


tolerances of a few millionths of an inch. HN 
ERPARTURE 


DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING ROLLS 4/KE A BALL 
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BURROUGHS ELECTRONIC COMPUTER “MASTERMINDS” 
THE ATLAS INTERCONTINENTAL BALLISTIC MISSILE 


Steering the 250-mile-per-minute Atlas into the precise trajectory 
required for the missile to accurately strike its target 5,500 miles 
away, calls for incredibly close computation. And that’s where 
Burroughs comes in—with an electronic computer specially 
designed to receive complex information, compare it with the 





~ “TURN SIGNALS” 





FOR A 
BALLISTIC 
MISSILE 


pre-calculated direction, and signal the missile necessary changes 
to set it unerringly on its course. 


Important contracts are not new to Burroughs Corporation with 
its 70 years of demonstrated competence. But it is the recent 
defense projects that serve best to underscore Burroughs’ breadth 
and complete capability, from research’ through mass production 
to actual field installation and service. Burroughs Corporation, 
6071 Second Avenue, Detroit 32, Michigan. 


il] -1-tel tle} sts 


CORPORATION 
THE FOREMOST NAME /N COMPUTATION 

















on new Bell Labs machine 


A new device invented at Bell Laboratories “reads” a numeral while it is being written 


and instantly converts it into distinctive electric signals. The signals may be employed to 
make a numeral light up in a display panel, as above, or they may be sent to a computer o1 
to a magnetic “memory” for storage. 


The writing is done with a metal stylus on a specially prepared surface. Two dots, one 
above the other, are used as reference points. Seven sensitized lines extend radially from 


the dots. Transistorized logic circuits recognize numerals according to which lines are crossed. 


The concept of a number-reader has interesting possibilities as a new means of commu- 
nication from humans to machines. For example. 
in an adjunct to a telephone, it might provide inex- 
pensive means of converting handwritten data into 
signals which machines can read. The signals 
could be transmitted through the regular telephone 
network to a teletypewriter or computer at a distant 
point. In this way, a salesman might quickly and 
easily furnish sales data to headquarters. or a 
merchant might order goods from a warehouse. 
Tom Dimond, a B.S. in E.E. from the Uni 


Modern communication involves many more 
versity of lowa, demonstrates an experi 


fields of inquiry than the transmission and recep- at Bic ssaerwondion 
tion of sound. The experimental number-reader is inventio milar device can also be made 
] , ] 


to re i Ip etical characters Small size 


but one example of Bell Telephone Laboratories } 
and | ower requirements result from 


work to improve communications service, transistor circuitry. 


e BELL TELEPHONE LABORATORIES 


World Center of Communications Research and Development 
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on iand... 


Parish produces auto and truck frames, machined and 
fabricated parts, field ranges, land mines, railroad hoods 
and railroad equipment, farm equipment, stampings 
and weldments. 





im the air... 


— Parish turns out missile engines, JATO bottles, pylon 
F ee tanks, cowling and practice bombs. 


CG 
ene: > 


at sea... 


Parish manufactures a stainless steel rudder, buoys, 
a guide used for mine sweeping and trailers used for 
sea hauling. 


PARISH serves us 


Parish facilities cover the full range of metalworking, 
machining, welding, forming, heat-treating. They’re avail- 
able for additional work right now for defense... or 
other sub-contract work. Call or write for additional 


information... today! 


e Reserve er ase ptieen een 


@ DANA PRODUCTS: Transmissions 


Joints ¢ Propelle halts les orgue on \P/ 
verters © Gear Boxes ov " offs ower 
Take-off Joints tail r Drives ilway Gener 


ator Drives ¢ Stampings ¢ Spicer and Auburn Cl 


e Parish Frames ¢ Spicer Frames ¢ Forgings 








We build rocket 


The artist's drawing shows 


‘agevockticarngicleinck. lll . stations in the sky 


stage rocket leaving its launch- 
ing station, a General Mills 
balloon. With much of the 


atmospheric drag behind it vWhene ~ » to speed man's 


the rockel can soar to far 


realer heights than those 


launched from usual earth ' conquest of space 


Slalions 


In Project Farside, General Mills’ poly- 
ethylene balloons like this, the largest ever 
flown, lifted a series of rockets 100,000 
feet above the earth. (The nearly 4,000- 
pound loads were the greatest ever carried 
to that height.) With 98.7 percent of the 
drag-producing atmosphere already behind 
them, the rockets could then be sent far- 
theroutintotheunknowntogatherscientific 
data essential to man’s mastery of space. 


Unusual projects of this type are a spe- 
cialty of the complete balloon systems 
group at General Mills. The complete 
package includes balloon and instrument 
design and manufacture, launching and 
recovery services, weather forecasting and 
data reduction. 


Such activity is representative of our capa- 
bilities and thoroughness in other fields: 
inertial guidance and control, infrared, 
radar, semiconductor physics, and so on. 
We combine creative engineering and re- 
search with fine-precision production to 
serve an increasing number of industrial 
and military customers. We’d like to serve 
you, too. 


GET MORE FACTS about our facilities 
and capabilities and how they can serve 
you. Write Dept. OR-5, Mechanical Divi- 
sion, General Mills, 1620 Central Ave. 
N.E., Minneapolis 13, Minnesota. 


+ 


This Project Farside polyethylene balloon is identical to the one used in the 
actual rocket flights. Here it is being readied for a lest ascent. Its load is an 
exact replica (stze and weight) of the platform and rockets which were carried 


to 100,000 feet at Eniwetok Atoll. General 


MECHANICAL DIVISION | Mills 


n Engines 1a and Production 





Minneapolis, Minnesota 

















RADAR INTELLIGENCE 
FOR ALL APPLICATIONS 


Produced at 
DAYSTROM INSTRUMENT 


~ 
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Daystrom Instrument meets today’s rigid requirements for Missile 
Control Equipment. 


Our engineers and production specialists are qualified, ready and 
anxious to assist in your programs. Our new 350,000 sq. ft. plant is 
completely equipped with the most modern manufacturing and test 
facilities for the production of electronic and electro-mechanical products. 


Be among our satisfied customers in the Armed Services and 
Industry. Contact us for complete information on how we can help you. 


Remember — Reliability Is A Must At Daystrom Instrument. 


_ DAYSTROM INSTRUMENT 


Division of Daystrom, Inc. 
ARCHBALD, PENNA. 








Admiral makes harmless 


radio waves behave like deadly radiation 


Radiac simulator safely 
trains personnel in 
detecting atomic radiation 


The quivering needle creeps up the scale, warning 
that nuclear radiation of dangerous intensity is 
present. So it appears to the trainee learning to 
explore for radiation fields with the aid of Ad- 
miral’s radiac simulator. Actually, his instrument 
has been energized by harmless radio signals 
from a nearby special transmitter. In this way he 
learns his hazardous trade without harmful per- 
sonal exposure. 

The instrument he will carry in actual field 
work looks and behaves, in the presence of nuclear 
radiation, exactly as his radiac simulator did. 
This is Admiral’s achievement...designing a sim- 
ulator that essentially duplicates with radio sig- 
nals the performance of an ionization chamber 
instrument. It was accomplished by designing the 
special transmitter and a receiving circuit with 
miniaturized omni-directional antenna to operate 
effectively in an instrument of limited size. With 
it the trainee may turn in any direction, yet ob- 
tain a true reading. This development is the 
unique product of Admiral’s associated experience 
in both nuclear radiation and radio communica- 
tions. Exceptional facilities are available for re- 
search, development and production in the fields 
of military electronics and nuclear radiation. 
Address inquiries to: 


Admiral. CORPORATION 


GOVERNMENT LABORATORIES DIVISION, Chicago 47, Ill. 


ENGINEERS. The wide scope of work in progress at Admiral 
creates challenging opportunities in the field of your choice. 
Write Director of Engineering and Research, Admiral Cor- 
poration, Chicago 47, Illinois. 
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AEROJET 


for 


infrared 
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IR 


Infrared 
equipment for 
gunfire 

control, 

missile 
guidance, 

and surveillance 
and warning 

is developed and 
manufactured 
by our 

Avionics Division 
at Azusa, 


California. 
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Vought Vocabulaxy 


/ 
€-con oO: my « when round-trip missiles 
save taxpayers $102,950,000 


Most missiles land head-first — and, like a bomb, just 
once. This destruction is desired in a missile strike, but 
it makes development costly. Scores of missiles often 
are expended before development problems are solved. 

Vought’s Regulus I and II reduce this expense by 
their dual application. Tactical versions of these guided 
missiles can strike head-on, with a devastating nuclear 
wallop. Test and training versions, used in development, 
can be recovered to fly again. 

One Regulus was flown and recovered 18 times... 
another made 16 successful flights. Six hundred recov- 








eries of both missiles have saved $102,950,000 and gained 
an inestimable quantity of technical data. 

Regulus I has armed submarines, cruisers and carriers 
with a nuclear punch since 1955. Regulus II, with a range 
of more than 1,000 miles and able to exceed twice the 
speed of sound, soon will join the Navy’s underwater 
and surface Nuclear Fleet. 


CHANCE items 
OUGHT AIRCRAKFT 


INCORPORATED: CALL aAS, TEXAS 
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Platers find many uses 


for chelating ‘cleaner 


*Chelating (pronounced key-lating) cleaners convert metallic 
salts and oxides into compounds soluble in water. 


3y chelating and removing rust or heat scale at the same time that it 
removes oil, Oakite Rustripper combines pickling and alkaline cleaning 


into one operation. It also avoids disadvantages of acid pickling, such as 


hydrogen embrittlement and etching of machined surfaces. 


Platers now use Rustripper for dozens of difficult steel-cleaning jobs. Here 


are some examples reported in recent weeks: 


CALIFORNIA: ‘‘Rustripper has ended pickling 
damage such as embrittlement."” (Removing oil 
and light rust from machined landing gears 


before cadmium plating.) 


NEW YORK: "Now saving about $10.40 per 
day on removing rust and scale and producing 
brighter plate.” (Rustripper, added to reverse 
current cleaner in automatic plating machine, 
has eliminated separate pickling of wire towel 
racks before nickel and chrome plating.) 


CONNECTICUT: “Rustripper added to reverse 
current cleaner has eliminated troublesome 
smut from metal furniture prior to copper- 


nickel-chrome plating.” 


NEW YORK: “Rustripper very good in bar- 
rels for derusting and brightening business 
machine parts ... also for removing brown 
stains from parts put through black oxide 


treatment.” 


NEW YORK: "Small steel aircraft parts 
were embrittled by acid pickling. Rust, heat 
scale and stains are now safely removed by 


Rustripper and cyanide.” 


NEW JERSEY: “Only two cleaning rejects in 
first 15,000 parts plated.” (After Rustripper 
wos added to reverse current cleaner in auto- 
matic plater to eliminate smut from tubular 


steel furniture.) 


INDIANA: “Rustripper is the best barrel com- 
pound we ever used for this job.” (Removing 
tough heat treat scale from steel screws.) 
“Total cleaning and zinc plating time has been 


cut in half.” 


NEW YORK: “Had trouble with light rust on 
business machine parts before cadmium plat- 
ing; also with smut left after electrocleaning. 


Rustripper cured both troubles.” 


FREE* 14-page illustrated booklet called ‘‘Here’s 
the best shortcut in the field of electroplating” 
tells about many ways in which Oakite Rust- 


ripper can be of great value in the plating shop. 
Write to Oakite Products, Inc., 40 Rector St., 


New York 6, N. Y. 


OAKITE. 








~ y 


cosmey 
————) 


Technical Service Representatives in Principal Cities of U.S 
Export Division Cable Address: Ookite 
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WATER VAPOR 
PRESSURE LOCK 
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AT OUR FACTORY 
eo) a) fe) B itelliny ge 
ANYWHERE YOU 
PLEASE! 
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DOUBLE GLAZED UNIT MOUNTED 
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HIGH ALTITUDE TEST 


Top window in vacuum chamber, with- 
out pressure release system, shattered at 
the equivalent of 9,000 feet elevation. 


Lower window in vacuum chamber 
demonstrates the efficiency of the Ed- 
wards pressure relief system, permitting 
the Edwards High Altitude Window to be 
taken to any altitude and returned to 
sea level at an ascent or descent rate up 
to 3,000 f.p.m. without impairment of 
seal, bursting of glass or lowering of 


dew point in dead air space. 


DEW POINT MUST ALWAYS 
MAINTAINED TO PREVENT 


N AREA MAINTAIN 


IN FLEXIBLE \ LCANIZED 
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requirements /’ 


THE PROBLEM: A Double Glazed High Alti- 


tude Window for the armed forces which could be 
repeatedly air-borne to any altitude without bursting or 
loss of efficiency, yet always providing constantly clear 
vision at temperature ranges from +140 to —65 F., while 
affording maximum insulation against heat or cold transfer. 


T H E S Oo L U T I O N : Achieved seven years ago 


with the development of Edwards High Altitude Window 
Assemblies, a result of our years of experience in producing 
non-fogging, non-frosting double glazed units for the trans- 
portation system of America. Today, 100,000 of these High 
Altitude Windows, in a wide range of design, are meeting 
every requirement of the armed forces. 


EXCLUSIVE FEATURES: ,,,. growing ot 


the left indicates the many advanced features which are 

found in no other window assemblies of this type, including: 
Positive, flexible metal seal of the dead air space (between 
the two glass panels) which is not only air tight but, much 
more important, is practically water vapor tight 
Since no known seal can entirely stop the infiltration of water 
vapor, an ample supply of dessicant insures long unit life 
and always maintains the required low dewpoint of — 30 
to — 40° F. 
Pressure relief system (for air-borne requirements) vents the 
dead air space during the ascent of the unit and recharges 
the dead air space during descent without alteration of the 
original low dewpoint. 


FOR COMPLETE, DETAILED INFORMATION, WRITE: 


THE 0. M. EDWARDS COMPANY, INC. 


SYRACUSE, NEW YORK 
NEW YORK OFFICE: 50 CHURCH STREET, NEW YORK 7, N.Y. 


E DWA R DS. e° the Eyes og Transportation 














TYPICAL SERVICE APPLICATIONS 


AIR FORCE 
CRASH 
TRUCK 





Edwards regulator drop-type windshield with heat resistant 


glass and high-altitude window assemblies 





Edwards high-altitude, top-hinged, push-out window assem 


blies with insect screens and blackout blinds 


ARCTIC 
SNOW 
PLOW 
CARRIER 





Edwords high-altitude, heavy-duty windshield (83 x 32) and 
drop-down window assemblies with regulators. 


RADAR 
ELECTRONIC 


SHELTER 


~ 





Edwards top-hinged, push-out, high-altitude windows with 
inside insect screens and outside blackout blinds 


vision at temperatures from +140 to -65 F. 


—— ee ee 


100,000 assemblies now in Military Service 
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ARCTIC COLD TEST 


Here is demonstrated the ability of the 
Edwards High Altitude Window to insu 
late against the transfer of heat and cold 
and provide clear visibility and maxi 
mum light transfer at temperatures of 
— 65°F. and lower. Photos left to right 
(Fig. 1) Edwards High-Altitude Window 
(Fig. 2) Standard double-glazed, non-in 
sulated window. (Fig. 3) Single-glazed 
non-insulated window. Results of these 
tests demonstrate and explain why the 
Edwards High Altitude Double-Glazed 
Window is specified by the armed 
services in all types of mobile air-borne 
equipment 
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now available 


_ MAMMOTH EXTRUSIONS 

















Big magnesium and aluminum extrusions produced from Dow’s 13,200 ton press 


A whole new range of king-size dimensions is now available 


for design engineers. Dow's new 13,200 ton extrusion press 


at Madison, Illinois, is producing “special” sizes for quick 


delivery. These projects include work for aircraft and 


missiles, automotive, building, and highway construction. 


Here’s what the big press can do in the way of magnesium 


and aluminum extrusions to meet your special requirements. 


FOR DESCRIPTIVE LITERATURE on 
the big press, contact your near- 
est Dow sales office, or write 
The Dow Chemical Company, Mid- 
land, Michigan, Dept. MA-1401R—F 
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Check this list: 


1. LARGER EXTRUSIONS. Sizes up to a circumscribing 
circle of 30” 

2. LONGER EXTRUSIONS. Up to 80 feet in length 

3. THINNER SECTIONS. Down to 0.125” 

4. STEPPED EXTRUSIONS. Solid or hollow 

5. COMBINED HOLLOW EXTRUSION-FORGINGS 


YOU CAN DEPEND ON 
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Out f advanced research, development and production at § ommal 








GYROS 


FOR INERTIAL NAVIGATION 
AND GUIDANCE SYSTEMS 


Electro-Mechanical Equipment—such as the Air Force’s ASN-6 











Automatic Dead Reckoning Navigation Computer now in 
production at Hoffman—include gyroscopes, inertial navigation 
systems and components, servomechanisms, fire control 
systems, and guided missile controls. These are examples of the 
special Hoffman skills and electro-mechanical capabilities 
which can help solve your design problems 














NOW IN 


VOLUME PRODUCTION | ATOMIC ENERGY 
... the TC-106 AT C.A.E. 


(USAF TYPE MA-1A) 


PORTABLE 
STARTING UNIT 
for 
LARGE JET 
AIRCRAFT 








se canal 










EXPLOSIVE HAZARDS 

\ recent statement issued jointly by the 
Department of Defense and the \tomic 
Energy Commission declared that the pos- 
sibility of an accidental nuclear explosior 


while transporting or storing 





weapons Is so remote as to e me 








For the past twelve years nuclear weap 


ons have | 





een moved trom places of manu 
facture in the United States to places of 
storage and readiness tor use. They have 
been moved by many types of conveyance 
In addition, they have been carried on 
aircratt, ships, and trucks in maneuvers, 
exercises, and practice alerts 

Although, as in the case of any toxic, 
inflammable, or explosive material, acci- 
d 


lents may occur in the manufacture, trans . 
portation, and storage of nuclear materials 
MODEL 141 and weapons, there have been few acci 





dents in the handling and transportatior 


TURBO-COMPRESSOR 
ENGINE 


of the latter. It is significant that not one 
of these accidents caused a nuclear ex 
plosion. 

, 


By a nuclear explosion is meant a 


ssion or fusion reaction creating a large 


explosive effect. Many nuclear weapons, 


however, contain some amount of conven 


tional explosives, that is, chemical explo 


sives similar to TNT. An accident such as 


Typical of the fine results of Continental development is 
the TC-106 portable starting unit for large jet aircraft. This 


the crash of an aircraft or severe wreck 

~~ advanced new model, with a high performance turbine of a train carrying a nuclear weapon may 

ra compressor as its heart, weighs one-third less than its cause this conventional explosive to deto 
predecessor, yet has 17 per cent higher output, and in nate by impact or fire 


sidental deton: on ot conven 
addition, other important qualities: greater mobility, less \n accidental detonati ae 


noise, and a completely automatic control system. ... It 
is now in volume production at the Continental Aviation favs ok dent. This woe’ not be «fallout 
and Engineering Toledo plant of fissioned materials, but  untissioned 


tional explosives might possibly cause lo 


cal scattering of nuclear materials in the 


nuclear material could be spread locally 





by wind or explosion. Such materials 
could he hazardous only if taken internally, 

C.A.E. gas turbine models—the J69-T-9, the J69-T-2, and the J69- as by breathing. Even then, under strict 
T-19A are being built for Cessna's T-37A twin jet trainer, Temco's safety measures adopted by Defense and 
TT-1 Navy jet trainer, the Beech jet Mentor trainer, and the Ryan \EC restricting the quantities that may 
Q-2A Fire Bee target drone. be carried, it is unlikely any person in 

advertently exposed would inhale danger 














ous amounts of the unfissioned mate -ials 

lo minimize all unnecessary exposure 
key U. S. military commands and AF¢ 
establishments have teams especially 


trained and 








equipped to decontaminate the 

area at the immediate site of the acci 

CONTINENTAL AVIATION & ENGINEERING CORPORATION dent if the nuclear materials have been ; 
12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN scattered by fire or conventional explo 

sion. Such teams are prepared to go im 


mediately to the scene. Past experience 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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To the latest infrared sensing devices, even ice is hot! 


Transparent to a wider range of infrared frequencies than any other IR 
housing or lens, new Raytheon silicon optics allow even the faint radiations 
from subzero objects to reach detectors. Formerly, objects had to be 

500° F. or hotter for detection at equal ranges. The new silicon optics 
improve detector performance, permit them to locate targets 

at greater distances in total darkness! 


This latest development typifies creative engineering at Raytheon— 
constant exploration and experimentation to achieve components 
and products of utmost efficiency and reliability. 


RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS. 


949 















icy stare 
at 15,000 feet 


reports the effects of cold on 
the wing-Surfaces of high-fly- 
ing aircraft through the eye of 
GPL closed-circuit television. 


How many jobs could GPL In- 
dustrial TV help you do better? 


You'll never know until you 
investigate! You'll be amazed 
at the versatility, simple opera- 
tion, and low cost of Industrial 
TV systems by GPL, one of the 
world’s leading manufacturers 
of industrial, military and 
broadcast TV. 


wow | Write us today 
many for free, illustrated 
oe | brochure on GPL— 


—- the most complete 
| line in the industry. 


GENERAL PRECISION LABORATORY INC. 
PLEASANTVILLE, NEW YORK 
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FROM CIRCUITS TO CONSOLES 
FROM BREADBOARD TO TACTICAL 


ERCO has built electronic and electro- 
mechanical devices on a production basis 
— from subminiature transistorized servo 
amplifiers to complete computers for per- 
manent installation or ruggedized for use 
in mobile units of all types. 


We can work to your specifications and 
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ELECTRONIC COMPUTING BANK 


d- ree’ 
i Cian as 





RADAR ANTENNA 











AMERICAN CAR AND FOUNDRY + AVION + CARTER CARBURETOR + SHIPPERS’ CAR LINE + W-K-M > 





we can supply the design and production 
engineering to further assist you. 


No matter what your requirements are, we 
can help you. Send today for your brochure 
... “ERCO Production Facilities” ... for a 
more comprehensive picture of our abilities. 





TYPICAL CONSOLE 






as on 





. 2 . 
~ I e AND BUILT BY 
NUCLEAR PRODUCTS - ERCO DIVISION, QCf INDUSTRIES INC., RIVERDALE, MARYLAND 


TRAILERIZED SIMULATOR 


ADVANCED PRODUCTS 














PROVING GROUND for COMPUTER CORES 


vt Booklil 
witht B 


Bulletin TC-108A 


“TAPE-WOUND BOBBIN CORES 
FOR COMPUTER APPLICATIONS” 


on ayer ms and 


Arnold 


Includes essential data 
es, fabrication and testin; 


+ ewe 
obbin Cores; lists standard sizes, etc. 


Bulletin GC-106C 
“ARNOLD MAGNETIC MATERIALS” 


Contains data on the complete Arnold line, 
including cast and sintered Alnico magnets, 
Silectron cores, tape-wound cores, bobbin 
cores, Mo-Permalloy and iron powder cores, 
and special permanent magnet materials. 


ADDRESS DEPT. 0-85 








Take the hundreds of tiny Arnold 
tape wound bobbin cores that are the 
heart of some of today’s remarkable 
computing machines. 

Each one must provide reliable, 
uniform performance. Each must meet 
rigid standards of magnetic and phys- 
ical specifications. And, most im- 
portant of all, their basic material 
properties must be examined for 
proper grading of cores to assure per- 
formance of the final product. 

Only precision manufacture can 
assure you this top-quality perform- 
ance in magnetic core materials . . 
and at Arnold each core is made and 
painstakingly checked before ship- 
ment by the latest, most thorough 
methods and equipment. 


Some of this testing equipment and 
many of our production methods were 
developed by us—for our own use 
exclusively—and surpass the stand- 
ards set by the industry. You know, 
when you use Arnold cores, that the 
materials you receive have met all 
the rigid standard tolerances, plus 
any individual specifications you may 


have 


@ Let us supply your requirements 
for Bobbin Cores—or other tape 
wound cores, powder cores, perma- 
ment magnets, etc.—from the most 
complete line of magnetic materials 
in the industry. And remember, Arnold 
products are precision-made, precision- 


tested, to your specifications. 
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Main Office & Plant: Marengo, Illinois 
AL Repath Pacific Division Plant: 641 East 61st Street, Los Angeles, Calif. 
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District Sales Offices: 
Boston: 49 Waltham St., Lexington 


New York: 350 Fifth Ave. Washington, D.C.: 


Los Angeles: 3450 Wilshire Bivd. 
1001-1 5th St., N.W 
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He awakes secure... thanks to “SAC” 


The responsibility entrusted to the men who make up our Strategic 
Air Command, together with the complex weapons systems which 
they command, demands the highest level of competence, technical 
skill and experience. Our forces critically need the means to attract 
, . . . Symbol of 
and retain professionally skilled personnel on extended service— Strategic 


. . _— ror Air Command 
officers, enlisted personnel and civilian technicians. 


4 Kelsey-Hayes is a major supplier to the Defense Industry with seven plants devoted to the production of aircraft and missile component 


At! MELSGEY-HAWES. KELSEY-HAYES COMPANY + DETROIT 32, MICHIGAN 





hook it up... 


In little more than the time it takes 
vou to read this ad, the Herman 
Nelson MC-1 portable heater is 
connected to the Convair F-102A’s 
own ventilating system, turned on 
and already sending volumes of 
heated or ventilating air where 
needed for a quick and proper pre- 
flight ... another example of the lead- 
ership of Herman Nelson Products. 

Herman Nelson’s 16 vears of expe- 
rience in the portable heating and 
ventilating field can be put to work 


on your problem. 


Serving the 
Defense Establishment Everywhere 


| n Ai Fitter 


COMPANY, INC. 
3RD ST. & 3RD AVE., ROCK ISLAND, ILL. 


Defense Products Division 
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TONS OF CARGO FLOAT ON AIR 


with new Clark Air Suspension System 


for highway semi-trailers 


Damage to fragile highway cargo or empty 
trailers in transit can now be virtually elim- 
inated, Key is Clark Air Suspension, In this 
new system, doughnut-shaped “‘air-springs” 
carry full weight of trailer and cargo. A 
gentle cushion of air absorbs road shock, 
literally “floats” cargo and trailer over the 
bumps with a ride approaching passenger 
car softness. Empty, for example, a Clark 
Air-Suspended trailer develops a spring fre- 
quency of only 95 cycles per minute; loaded, 
only 89 cycles per minute. 

Lateral roll and sway are minimized by an 


ingenious system of pivoted torque arms 


and torsion bars which take the full force of 


side loads and absorb torsion resulting from 
brake torque. Trailer loads need no longer 


be precisely balanced. Offset loading is ac- 


commodated by a system of automatic air 
valving, which feeds and bleeds the an 
springs to keep the trailer bed level at all 
times. When loading or unloading trailer, 
air reservoirs automatically adjust to support 
bed at normal] running height. 

A safety pressure regulator valve, on the 
line leading from the truck’s compressor, is 
designed to shut off at 60 psi...leaving ample 
air pressure for the service brake system. 

Clark Air Suspension assemblies come as 
complete packages, ready for installation on 
new or in-use semis, in single and tandem 
units. Other advantages include lower trailer 
maintenance costs and substantial weight 
trailer 


reduction possibilities for 


manutacturers, 





FOR YOUR READING RACK 


NEW AUTOMOTIVE BOOKLET 
Dramatic portrayal, in 24 pages, of Clark’s 
basic line of automotive components. In- 
cludes illustrations of the Clark constant 
mesh and synchronized transmissions, 
TransVerter, StepMatic, power-shift 
transmissions, torque converters, agricul- 
tural units; also automotive driving and 
steering axles; planetary, industrial and 
trailer axles ; air suspension assemblies ; rear 
axle housings and electric steel castings. 


May-June 1958 


CLARK FULL-LINE BOOKLET 

A 48-page, full-color booklet in handy 
pocket size is your condensed guide to the 
entire product line of Clark Equipment 
Company. Automotive components, ma- 
terials-handling equipment, construction 
machinery—all are described in 
detail. Basic information on the eight Clark 
plants and brief insight into corporate phi- 
losophy make this booklet a “must” for 
your reading rack. 


concise 





EQUIPMENT 


NEW POWER TRAIN 
DESIGNED FOR 
STOP & GO OPERATION 


Designed specifically for off-highway and 





stop-go operations, Clark Equipment Com- 
pany’s new TransVerter is ideal for such 
equipment as house-to-house delivery trucks, 
buses, garbage trucks and various types of 


construction machinery. Rated for engine 


torque Output up to 325 Ib-ft, the Trans- 
Verter power train package consists of a 
torque converter, hydraulic disconnect clutch 
and standard transmission. Because of its 
compactness—only 8 inches longer than a 
conventional transmission and clutch—the 
TransVerter can often be installed by the 
original equipment manufacturer without 
major re-design of his line. 

Operational advantages of the new Clark 
power train include elimination of engine 
stalling and lugging . . . sharp reduction in 
gear shifting, to the point where most work 
can be performed in the same gear. . . fine 
simply by 


inching control, working the 


throttle. Provision is made for SAE power- 
I 







TORQUE ‘ 
CONVERTER DIP STICK 
\ AND FILLER 


AOMPTER 









PRESSURE 
REGULATING . 
VALVE FOR <a 

CLUTCH” 
i cw 
Ol, PUMP guy pn apy : 
MOUNTING PAD 

POWER TAKE OFF LOCATION 

take-olff attachments. to be driven by the 
torque converter. The hydraulic disconnect 
clutch is an off-on type unit that does no 
require “letting in” or “‘easing.”’ A variety of 
clutch releases can be provided, including a 
shift lever button or a conventional-looking 


pedal raised slightly from the floorboard. 


For Further Information 


. and full details on any of Clark 
motive components, simply address a card 


or a call to 


CLARK EQUIPMENT COMPANY 


AUTOMOTIVE DIVISION 


Buchanan or Jackson 12, Michigar 


TransVerter and StepMatic are trade-mark 
Ciark Equipment Company 
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for the U.S. Army’s deadly 
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AiResearch units power the contro/s of 


America’s most potent defense weapons 


Key defense and population centers are now 
being ringed with batteries of Army Nike 
Hercules missiles to deter or destroy aggressors 
Supplying power for flight controls is the 
\iResearch auxiliary power unit pictured above, 
now in production, 

(As a member of the Army-industry team pro 
ducing the Nike Hercules (Army Ordnance. 
Western Electric-Bell Telephone Laboratories 
and Douglas Aircraft), AiResearch was chosen 
to design, develop and manufacture this vital 
accessory power source for the missile because 
of nearly two decades of experience in light 
weight turbomachinery 

This experience includes applications utiliz 
ing solid propellants, liquid mono-propellants 
bi-propellants, atomic power, cryogenic gases as 
well as gasoline and air. AiResearch’s ability for 
high capacity production as well as in research 
and development, made it the logical choice. 

Garrett's AiResearch divisions have also 
designed systems and components for 18 other 
missiles and rockets in the U.S. defense arsenal 


We invite your inquiries 


CORPORATION 


s 4o 


AiResearch 


anufacturing Divisions 
( forr oP { i 
S) stems, Packages and Compone nts for: AIRCRAFT, MISSILE, ELECTRONIC. NUCLEAR 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 
President 
Benjamin W. Chidlaw, Thompson Products, Inc., Cleveland, Ohio 


Vice-Presidents 


Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Louis Polk, Sheffield Corporation, Subsidiary of Bendix Aviation Corporation, Dayton, Ohio 


Robert L. Biggers, Chrysler Motors Corporation, 
5b I 


] Jetroit, Mu I 


Stanley C. Hope, Esso Standard Oil Company, New York, N. Y. 


Regional Vice-Presidents 
Wellwood E. Beall, Boeing Airplane Company, Seattle, Wash. 
C. L. Eksergian, Budd Company, Detroit, Mich. 
Chris P. Fox, State National Bank of El Paso, El Paso, Tex. 
Helge Holst, Arthur D, Little, Inc., Cambridge, Mass. 
Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

K. T. Norris, Norris-eThermador Corporation, Los Angeles, Calif. 
John M. Olin, Olin Mathieson Chemical Corporation, New York, N. Y. 
Ralph F. Peo, Houdaille Industries, Inc., Buffalo, N. Y. 
William J. Rushton, Protective Life Insurance Company, Birmingham, Ala. 
John Slezak, Kable Printing Company, Mount Morris, Ill. 
Charles M. White, Republic Steel Corporation, Cleveland, Ohio 
Herbert R. White, Eclipse Counterbore Company, Detroit, Mich. 
Dean Witter, Dean Witter & Company, San Francisco, Calif. 


Treasurer 
James D. McIntyre, Montgomery, Ala. 


Counsel 
John Ross Delafield—Delafield, Marsh and Hope, New York, N. Y. 


General Chairman for Technical Divisions and Committees 


Henry N. Marsh, Hercules Powder Company, Wilmington, Del. 


Executive Vice-President 
Leo A. Codd, Washington, D. C. 


Secretary 


Florence G. Ferriter, Washington, D. C. 


DIRECTORS 


Robert L. 
Mich. 
Omar N., 
Ee. 
Levin H. Campbell, Automotive Safety Foundation, Wash 
ington, D. C. 

Benjamin W. Chidlaw, Thompson Products, Inc., Cleveland, 
Ohio 

W. W. Coleman, Bucyrus-Erie Company, Milwaukee, Wis. 

Paul L. Davies, Food Machinery and Chemical Corporation, 
San Jose, Calif. 

Benjamin F. Fairless, American Iron & Stee] Institute, New 
York, N. Y. 

William K. Fitch, Dravo Corporation, Pittsburgh, Pa. 

Herbert A. Gidney, Pittsburgh, Pa. 

Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhodes, 
Philadelphia, Pa. 

S. C. Hope, Esso Standard Oil Company, New York, N. Y. 


, Chrysler Motors Corporation, Detroit, 


Bradlev, Bulova Watch Company, Washington, 
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George F. Hussey, Jr., American Standards Association, 
New York, N. Y. 

Dan A. Kimball, Aerojet-General Corporation, Azusa, Calif. 

Harvey C. Knowles, Procter & Gamble Company, Cincin 
nati, Ohio 

Henry T. Luria, ing Con 
Me Us 

Henry N. Marsh, Hercules Powder Co., Wilmington, Del. 

Erle Martin, United Aircraft Co., Windsor Locks, Conn. 

ll L. Maxwell, Washington, D. ¢ 

James D. McIntyre, Montgomery, Ala 

Frederick H. Payne, Greenheld, Mass 

John S. Pfeil, Wellesley Hills, Mass. 

Louis Polk, Sheffield Corporation, Subsidiary of 
Aviation Corporation, Dayton, Ohio 

S. E. Skinner, General Motors Corporation, Detroit, Mich. 

J. E. Trainer, Firestone Tire & Rubber Co., Akron, Ohio 

Lysle A. Wood, Boeing Airplane Company, Seattle, Wash. 


pany, New Vx rk 


Russe 


Jendix 


955 





GEN. JOHN H. HINRICHS 


Chief of Ordnance, U. 8S. Army 


L.; f 
6 YEG REAR ADM. PAUL D. STROOP 


e Chief, Bureau of Ordnance, U. 8. Navy 
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Cooperation for Defens 


Teamwork always has been a mark of Army-Navy Ordnance 


HI 


scene Ol a 


simultaneous arrival on the 
new Chiet of Army 


Ordnance and a Chiet ot 
Navy's 


unusual 


new 


the Bureau ot Ordnance is an 


event that leads naturally to 


their dual introduction. They both have 
served ably as Deputy Chiets and with 


and 


1 


such effectiveness that all civilian 


military personnel on the working 


level eagerly anticipated that they would 
be appointed to their present assign 
ments. 

The new Chiefs take over at a ume 


that defies the imagination. While mis 


siles, those weapons that were “Buck 
Rogers” items ten years ago, are just 
becoming operational in our hghting 


forces, the scientific and technical mil 





tary planners are already discussing 
space weapons, But technical possibil 
] 
tics Mount tar mor rapidly than they 
can be turned into usable armaments. 
Consequently, both General Hin 
Maj. Gen. John H. Hinrichs 
first served in the Field Artil- 
lery after graduation from the 
United States Military Academy 
in 1928. He transferred to the 
Ordnance Corps in 1935, serv- 


ing at Aberdeen Proving Ground 
and Frankford Arsenal, and in 
1941 took command of the Twin 
Cities Ordnance Plant. 

In World War Il 
Hinrichs recruited 
manded the Ordnance 
nance Battalion, 14th Armored 
Division; then after a tour in 
the Field Service Division 
Office, Chief of Ordnance, he 
served overseas as Deputy Ord- 
Army Pa- 


General 
and com- 
Mainte- 


nance Officer Force, 


cific Ocean 


Postwar, General Hinrichs 


completed the National War 
College course, served two 
vears in the Joint Staff, and re- 
turned to the National War 


College on the staff and faculty 

Reporting in December 1951 
to the Office, Chief of Ordnance 
he was deputy, then chief of 
the Field Service Division, then 
Deputy Chief of Ordnance. He 
took the oath of office as Chief 
of Army Ordnance on April 3 
1958. 
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richs and Admiral Stroop are taced 
with the awesome problem « eng 
I quired to manta tne ( trona 
ordnance ot our active ar es ind 
Heets at peak effectiveness t 1 ed 


ate action, to replace it as rapidly as 
unds permit with 
ment, and at the same time pour out 
lantastic sum 


weapons that may seem obsolete betor 


they pass the prototype stage. 


| 

All three services, in their arma 
ment and ordnance operations, cooy 
erate in many areas. As Rear Adm. F. S$ 
Withington recently stated, “There are 
more than 25 tasks 1 the yurded 
oe 6 i , 
missile held being pertormed by the 
Bureau of Ordnance for other services 
But particular] between \rmy ind 





Navy Ordnance there is a heritage o 


cooperation that roes | t 


L1Os 


least to early World War Il 
Gen. Levin H. Campbell, J: 


Adm. W. H. P. Blandy iblished a 
effective liaisor tl of a } 
nition, tuzes, gun barrels chu 
guns, and cht ur or Li gy belore the 
davs of single-ser rocul ent, A 

ral Blandy d General ( rly 
ottel we ced togethe to s 
other S requiren ts 

\s Genera ( ( ect 
reports his On | | str\ 
Ordnance Tea The | vO 
nance Tean 1ci¢ I ’ rea 

wn t ‘ ents } VC 
placed in tl ha ‘ ohting 
met if ge mea +] 
procedure ind the I cy 
ippliv to the Ar () N 
Ordnance teal \\ t % 
lieved in and pract \ ( 
operation with the Na } 
cooperation has een recipre t 


We have eagerly fostered th 


‘i 
Pull. 


1, everv possible way. Know 


teamwork 


ing something ol 


and greauy 


Navy 


enjoving 


ofhcers and civilians, we 


opr rations 





iVai ¢ nanee ones cs 

I} S type ¢ cooperate | 
t ucd on in niorma is \ 

: ' 

ormal basis over the vears and 

conunued at the highest | \ 
, 

two new Chr perienced bx 

serving the operational tor 

developing oder weapons 

now, they ( aly ire 

ranks to dele Cr,over ent ‘ 

tories and ordna ints agai! 

] ; 
ponements ¢ ul Viv denne 
ons SVST« ( t ippropria 
res SIDI tec! i organizat 

ust do bus th the ent 

é ( \r er 1 i trv. 

To General Hinrichs and A 
Moo} the Am« Or i eA 
ition offers a it ti tol 

untamn Ar if i cl 
erior quality +} , 
luce it in qua r tl 
‘ ec 

Rear Adm. Paul D. Stroop 
Naval Academy graduate in 
1926, qualified as a Naval avia- 
tor in 1929 

Until 1942 he served at sea in 
torpedo and bombing squadrons 
im carriers and in cruiser scout 





J ashore in the 


the 


me squadarons ime 
Bureau of Aéronautics of 


Navy Department 

In World War Il he served 
stafls, Adm. | } 
in command of 
VIACKINA 
and the escort carrier, Croata 


on carrier 
King's staff 
the seaplane tender 


ind 


fleet staffs in 
1946 to 1948 
commanded 


After duty on 
the Pacific 
ind a shore tour he 
the Pring \ and 
Essex in Korean 


through 
later the 


the war 


Admiral 
the Naval 


Station, ( 


In recent ve 
Stroop 


irs 
commanded 
Ordnance Test hina 
Lake, Calif 


member, Weapons System Eval 


was senior naval 
uation Group, and Deputy Chief 
of the Navy Bureau of Ord 
nance. He commanded the Tai 
Patrol just prior t 
taking Chief of the 
Navy Bureau of Ordnance on 
March 14, 1958 


wan Force 


over as 














timate Wea 


Maj. George Fielding 
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The Kremlin never neglects to com 


bine the political, 


Major Eliot is m 


litary, and psyche 
for the Mutual 


logical aspects ot its policy initiatives, 
. te . System and 
seeking progress on all these tronts and 


coordinating each toward the achieve 


ment ot the common objective. 





ae immediate objective of their mis holes in the 


sile program in the psychological are the Amer 


held appears to be (1) to create the im ious to establi 


pression in the United States that the their airhel 


tixed-base ballistic missile married to a The disruptive effect « 


1} 
ICUALCS 


nuclear warhead really is “the ultumate _ political « 
weapon” which makes everything else NATO need hare 
obsolete; (2) to create the impression self evide nt | rom 


led I u 


throughout the world that the U.S.S.R. losing the protection o 


not only in the United States but start 


has so impressive a lead in the develop taliatory power, they 
ment and production of this ultimate — further to endanger then 
weapon that it cannot be overtaken, at placing mussile sites 1 


least for a considerable period of time, in order to defend 


which means that for X years we shall This is not only 


be living in a world in which the Various Opposition parties 


U.S.S.R. has a position ot decisive mili ers have no more hesitation 
tary supe riority. partisan capit i] 
Of course, this is an oversimplihca do our own p 


tion. There are various side lines and is also duck soup 


intermediate objectives, as usual. ship, which 

For instance, since we have gratit trouble-pot | 
ingly responded as the Kremlin ex- bination of d 
pected by a frantic scramble to “catch quences of a 
up” in the ballistic missile race, we ind sirupy suggestion bou immit Therefore 
have come smack up against the tech talks and an atom-t1 neu national Strateg 
nical fact that we, like the Soviets, will across the center of Europe if strateg 
have operational intermediate-range All these troubles aros« 


missiles before operational missiles of hysterical reaction to the 


; ey : 
intercontinental range become available. their spectacular dem - 
There has followed, as the Kremlin — onstration ot the scope 3 

c 


doubtless foresaw, another frantic and progress of Soviet 


scramble to establish our forthcoming _ ballistic missik 


intermediate-range missiles in the only opment. We were 
] I ino tror | } } ld r | nditioned t 
launching sites trom which they could ready conditioned to ac 
reach Soviet targets; that is, sites on cept unquestioning!y the 
the territory of our NATO allies in of “the ultimate 
Western Europe. This has turned out — rocking along « 
to be duck soup for every opposition that the enemy 
party in every allied government. weapon betore we 

tor some years to col 


we have gone a long way toward came the symbol of dread sing 


B* our very insistence and urgency, across the clear sky o 


convincing the peoples of these countries f go ee tor blackmail 

of the validity of the Kremlin’s claim _ fri aid, for ple as | r n be control 
that ballistic missiles have made. all > writer of tl rds) wil Y | 1 weapor 

other delivery systems for nuclear weap grown gray int 

ons obsolete. Only vesterday they military history 

thought they were safe under the de this ts 

terrent umbrella of the Strategic Air 


Command. Now, it seems, there are 
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police State [or concealed decisions and 
Surprise execution, 
But the adaptability of this type of 


missile to the military 


requirements ot 
the United States is far more doubtful 


than one would imagine trom the 


clamor about the need for “catching 


ip” in its development. Certainly we 
must be able to maintain a level of de 


terrent (7.¢., retaliatory) nuclear tire 


power sufhicient at all times to impose 


a prohibitive risk on Soviet nuclear 


ivyeression. 


T is an essential quality of this re 
taliatory force that it should be rela 


tively immune to destruction or neu 


ralization by surprise attack. Since the 


Soviet missiles have been specifically 


designed to neutralize the fixed bases 


of the Strategic Air Command, can we 
really say that the proposed new fixed 


) | 
aunching sites for our own ballistic 


greater degree of im 


SAC 


missiles have any 


base 5? 


munity than the 
To ask 


how little our response to the Soviet 


this question 1S 


} 
missile 


thre it Was inspired by either 


] 


strategic or tactical imagination and 


how much it was sheer political reac 
tion to popular excitement, 

We must do 
At least we must ap 
They 
bigger 


} 
or anyway equivalent missiles. 


We must do something. 
nething now’. 
ig something now. 


s Wi must have 


essence, seems to have been 
ig that gave birth to 

1 OF overseas IRBM 

ve the North Atlanty 

liance apart and holds small promisé 
ver tearing anything in the Soviet 


Union 


physically. 


I. 


apart, either psychologically or 


But if not IRBM’s in Europe, then 


what? 


t 


There is hardly space in this paper to 
| ] 


op proposals [or 


| a full scale coun 


deterrent program, but one sugges 
may indi ite the manner in which 
fy ane sting weapons 
he applied to the problem 
us. 
The Navy is just putting into 
a guided missile called Regu 


produced by Chance Vought 
a bal 


duction 
lus IT, 
\ircraft, Inc. Regulus II is not 


listic missile; it is a winged, air-breath 


960 


ing guided missile, powered by a turbo 
jet engine. Before I am told to go get 
my bow and arrow, let’s look at some 
of the other qualifications of Regulus II. 

It has a speed of Mach 1.7, or some 
thing over 1,200 miles an hour, It has 


a range of 1,500 miles and in later 
models is expected to reach 2,000 miles. 
It can carry a high-yield nuclear war 


head. 


point 


(nd it has what amounts to pin 


accuracy compared with any 
comparable range 
a CEP (cir 


cular error probability) of less than one 


ballistic missile ot 


yet produced by anybody 


mile at extreme range. 


It can be tired, with boosters, from 


submarines or from the decks of sur 
face ships. Several cruisers and sub 
now In service OF 


marines are coming 


into service Which are fitted to handle 
without 


1] 


it. Moreover, it can be tired 


boosters trom the steam catapults of a 


our modern or modernized aircratt 


} 


carriers. Any such sea base, as far as the 


landlocked Soviets are concerned, is a 
hring point of unknown location 

To the writer’s bow-and-arrow mind, 
this torm ot de 


weapons system Is a 


23 terrent power which 
a “takes full advantage of 

our worldwide mobil 
ity, which will be ready 
immediate 


I 


within the 


' 
which 


(ours of; 


| 
deployment, 


Impossible to stop 


iv, and which can 
] 


| | 
on the sole deci 


the constituted authorities ¢ 


country without asking anvone else’s 


yx rmission, 


There are other sea-based 


weapons 


systems coming along which also can 


be applied to our need for a nuclear de 


| 


| 
Similar ad | 


terrent, with intages based 
13] ee 
on mobility and, of course, 


The Air 


aircratt, too: so 1s the avy. tor 


surprise. 


Force is producing some 


new 





cation of forces 
systems which 


well suited to ex fol Pee 


graphical advantages as well as 


s 


10 a Are ve our ends 





carrier operation. We might remember 
that whether we are talking of missiles 
or of aircraft, any weapon which can 


1s ipso 


possessed of intercontinental 


be used trom a mobile sea base 
facto 


range, 


- One 


| ut what about “limited war 
f the 


aspect oO current situation 


which has been much enlarged upon ts 
Soviet 


the possibility that, as missile 


power grows, the Kremlin will imagine 
that it is acquiring greater freedom of 


action to go ahead with limited-liability 


Fn) 


enterprises of various sorts, with the 


cumulative purpose of nibbling the free 
world to death. 

At any rate, they are stull keeping up 
with 
a very much larger backlog of trained 


and equipped reserve formations, and 


a much larger army than we are, 


they are equipping this army with a 


tormidable array of new weapons 1n 


the armor, artillery, and missile cate 
yories,. 
to be re 


Army 


duced progressively in combat strength 


We are allowing our 


and are even hacking away at the troop 
components the 


Army 


level of its reserve 


Army National Guard and _ the 
Reserve. 
The 


monotonously reiterated: Modern weap 


theory behind this has been 


ons (especially atomic Weapons) allow 


| 
ore hrepower with ltewe! 


1) 
process can readily reach 


oO return, 


VW E ilso told that since there is no 
{ 


intention, in any future war, to op 


pose the Soviet hordes on a body-for 


body basis, we do not need a large Army. 
We just need an 


ing promptly with “limited war’ 


Army capable of deal 


situ 
1 1 

tions, plus pienty of atomic Weapons 

broiled on Eu 

become embroiled on ure 

helds. 


This 1S altogether too, too, simple 


we need an Army capable of 


W ith lim te d situations anyvw he re around 


the Communist perimeter, we should 


] 
ad 


, 1 
trv to derive decisive Vantage not so 


much il armament (thoug! 


this is useful) as in superior strategic 

mobility. We haven't provided the in 

this purpose, but we go 
Army 


though what was left could be 


struments for 


on cutting down the just as 


moved 


ORDNANCE 








The long-range C-133A turboprop transport is a vital part of our strategic airlift 
Air Force photo 


necessary to move men and materiel rapidly in emergencies 


twice as fast as ist vear. 


seems to this old-tashioned mind, 


axiomatic that, when the object is to 


produce a superior concentration of 


force at a location on the perimeter of a 


huge land mass ill-provided with in 


ternal means of movement, the ad 


vantage of the superior mobility of 


she vuld 


to the fullest possible degree. 


sea 


air transportation be exercised 

Experience warns that in emergency 
situations of this sort, time is the factor 
of primary importance. To exploit our 
advantages, we 


geographical require 


strategic airlift, means of acquiring and 
readying emergency air bases, mobile 
tactical air power, troop units equipped 


air transportation, and 


and trained for 
means (such as helicopters and ships to 
operate them) for the  ship-to-shore 
or airbase-to-combat-zone movement ol 
troops and supplies and the tactical 
deployment of the troops under favor 


able circumstances. 


MM ot these means we have, though 
| 

' " 
- irly 


in some cases nowhere ne. 


enough. Thus we are producing the 


C-133 long-range troop and cargo trans 


port aircraft in driblets. We are reducing 
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ind 


the 


the 


Army, 
remaining un 
} 


toreseeable needs 


The 


that 


writer doe 


the ‘presently programmed 


tions of the Army would be justifie 


we just speeded up the production of 


The Army's 


its Reserve 


C-133's. troop level and 


that of has 


components 


been cut well below the safety point 


But to do this, and then also fail to 


provide the existing forces with the 


requisite mobility to enable their timely 
deployment on a global basis, displays a 
complete disregard of any relation ot 
our strategic interests to the time-tested 
principles of strategy or to our geo 
graphical and political circumstances. 

the Soviet “ultimate 


Suppose that 


weapons” are balanced by our creation, 
“ultimate 
weapons” of our own, so that in Mos 
as in Washington all 
nuclear war becomes unacceptable as a1 


Does 


in one form or another, ot 


1 
cow as well out 


instrument ot policy. it 


that the Are mlin 


terred from limited 


yressions perhaps 


pies’ volunteers” 
d 


eterred in Kore ® 


weapons withou 
whe the r 
adapte d 


indeed, prod 


hxed 


rushing t 


lor 


but rather a 


side. 


And 


sure 


| 


< 


other 


our 


uct 


ly 


CK 


I 
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terring or deteating 


is similarly te 


of 


rorcees 


Dest 


rposes 


n 
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] 
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' 
ited 


and 
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Toxicological Wartare 


We must know how to detect and neutralize chemical, biological, and 


radiological weapons since ther effects against personnel rather 


than matériel offer distinct advantages to an enemy attacking us 


HE elements of a sound national 


security program must include ad 
equate provision for tour things 
leterrence ot gen ral war, deterrence ot 
local aggression, deteat of local aggres 
sion, and, if necessary, victory in general 
war conducive to a workable peace. 
Three times in th past 
} 1 


we have paid a high price tor our lack 


forty years 


of preparation for war. We have learned 


world 


that in a where strength is the 
only deterrent recognized by an aggres 
sor, the surest guarantee of peace is con 
stant preparedness for war. 

Today we are devoting much time 
ind effert to prepare for the possibility 
wartare and 


of nuclear to perfect our 


defenses against it. While the Army 
emphasizes the attainment of a tully 
effective capability to conduct atom 


and thermonuclear warfare, ground 
forces are being organized and 
equipped to retain a capability 
to win wars in which nuclear 
weapons are not used. They are 
being trained and equipped to 
be capable of applying force 1n 
varving degrees commensurate 


with the varying situation. 


t 


In our mulitary preparatic ns we 
ve ready for any possibility. The Army s 
official position is that it must be pr 


pared to engage in any type ot war, 


imited or unlimited. As nations af 


proach equality in particular weapons 
systems, the search must begin tor sys 
tems in which such equality has not 


been reached. 
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\ll wartare 1s antipersonnel in nature, 


no matter how it is accomplished, tor 


without manpower machines and weap 
ons become inoperable. The weapons 
systems included in the so-called toxico 


logical helds of chemical, biological, and 


, . fs 
radiological Warlare commoniv known 
as CBR 


personnel in nature. They are known as 


anu 


wartare—are primarily 


minimum-destruction weapons as op 
posed to the se weapons which de stroy 
material objects as well. 

Because these weapons offer distinct 
advantages to an enemy in an attack 
against the United States, they 
can be considered a logical com- 
plement or a possible alternative 
to the use of nuclear weapons in 
any future conflict. 

One reason that CBR weap 
ons might be considered for use 


1 


against us instead of the tremendously 


destructive therm« nuclear weapons 15S 


the verv fact of that vast destruction. 
Military attacks are not necessarily un 
dertaken to destroy but to occupy terri 
tory for which the occupier foresees a use. 

We must recognize that an enemy 
bent upon total conquest could be ex 
pected to use any means which would 


serve his ends. If an enemy felt that it 


might be possible to render the United 
States impotent as a hghting force, and 
at the same time preserve our industry 
tor his own future use, we can expect 
that he would use any means that could 
make this possible. For this reason CBR 
new 


munitions take on a meaning 1n 


any forecast of the types of warfare an 


enemy might consider for possible use 

against tl country. 

‘| 1O be « ise to an enemy, our steel 
nills, machinery-producing plants, 


and the many other factories that an en 





emy could use for his own benefit, would 


have to be intact when the war ended. 


The selected use of CBR weapons could 


achieve this re sult. 


To assist in our own appraisal of 


{ { | 
these torms of wartare we should look 


through an enemy's eyes at some of 


] 


their principal advantages and the fac 


tors which might lead to their use 
against us. 

The United States, it will be recalled, 
did not use this of wartare in 


World War II. At the 


. 
conflict we announced 


type 
outset of that 
that chemical 


Warlare we uld be used only in retalia 
tion for similar attacks upon ourselves. 
But our potential enemies have already 


openly announced that their planning 
for the next war includes the possible 
use of CBR weapons. 

These agents have much in common 
They cannot ordinarily be detected by 
the human sensory organs. This gives 
them great surprise value. They can 
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circumvent—or in the case of radioac 


uvity, penetrate—normal means of pro 
tection against explosive-type munitions. 
They 


control 


are flexible in that the user can 


the eflect upon the victims 


through choice of an agent which may 


either incapacitate or kill. 





The agents in the chemical, biolog cal, 
and radiological groups often can de 
bilitate without the victim being aware 


of it. Further, they cause no destruction 


type ot chemical, Diological, Or rad.o 
logical munition against U, S. military 
civilian 


lorces or communities, 


Chemical wartare is an elastic term 
that embraces not only the use of t 

chemical compounds (gas wartare) but 
also the military use ot flame, incendi 


The mi 


incendiari 


aries, and smoke in wartare. 


1 
tary use of Mame wartare, 


and both signaling and screening smokes 


Arm\ 


has become an accepted part ol 


of buildings or machines. While a rifle combat operations. Toxic chemical cot 

bullet or high-explosive muni pounds, commonly referred t 

tion loses its effectiveness within man aS War gases, have not been used 

seconds after being set in action, “= a al since World War I but could bx 

the CBR munitions may pose a z ay used against us In a tuture con 

* 

health problem tor periods rang ‘ x La ; flict. 

, ° Rae 

ing from minutes to days. Se Because the first modern use 
The latter would be particularly true of toxic chemicals occurred in World 

in the case ol biological weapons. These War I, when the Gsermans employed 


weapons could be very attractive to an 


enemy aggressor tor use 1n a softening 


up process before any actual attack was 


launched. They can be ideal sabotage 


agents. The air-conditioning and venti 


lating systems of large buildings are 


ideal methods of distributing these 
agents to large numbers of people. Sabo 


far-reaching in its eftects 


tage could be 
by distribution through our enormous 
food-processing systems. 

A considerati n which could be very 
tempting to a potential aggressor 1S the 
fact that the use of CBR warfare could 
considerably enemy s 
The CBR 


tions permits the covering of large areas 


reduce an own 


losses. utilization of muni 


to military advantage with a minimum 


effort. This greatly reduced 


ot logistical 
expenditure of material and industrial 
resources, as Well as personnel, is a fur 
ther advantage of these weapons which 


might appeal to an aggressor nation. 


N addition, the effectiveness of CBR 
munitions could influence an enemy 
to use them. United States casualties in 
World War | 


wounded by gas had a fourteenfold bet 


showed that a man 


ter chance of survival than did a man 


hit by flying lead or steel. However, a 


nonfatal casualty needs five or six other 


people to care for him during the con 


valescent period, while a dead person 


is no such liability. 
This drain upon manpower reserves 
could be an important factor in the de 


cision of an enemy to use a nonfatal 
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| 1] 
chlorine yas, all such use of chemicals 


has been termed gas wartare, although 


in many instances the compound mav\ 


actually be dispersed in other tori 


Basically there 


are SIX types of tox 
ivents: tear gases, which ause crying 
and sting the skin: vomiting gas« 
which Cause severe nausea che kur iy 
cases, whicl cause conygesti the 
respiratory system; blister gases, wh 
inflame and blister any part of the box 
with which they come into contact: a 
blood and nerve gases, which upset 
normal body cellular reactions to th 


point where paralysis may result 


I he 
sidered 
produc 


whi h 


blister 


cause death. However, 


exposure 
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Army Chemical Center soldiers demonstrate the new E13 mask designed to protect 
against chemical-biological warfare agents and radioactive fall-out 
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disease-causing may be pro 


duced, even though the world has made 


c Apac ity 


remarkable progress in producing bac 


terial transformation 1n recent vears. 

Che nature of biological wartare per 
mits a great flexibility in methods of 
delivery of a biological agent. Effective 
employment is possible by means rang 
ing trom use by saboteurs against s¢ 
lected installations to mass delivery over 
large areas by airplanes,, submarines, 
and missiles. 

Radiological wartare is the intentional 
scattering of radioactive material—such 
is dust, for instance—on a specific tar 
ret. The effects would be the same as 


those resulting from the natural 


} 


fall-out of a nuclear detonation. E- 
And, like chemical and biologi 

cal wartare, the _— could vary == 
trom temporary illness to death, “=& 
depending upon the amount otf 
radiation to which a victim was sub 
jected. 

With this type of warfare, an enemy 
could cause short-term or long-term con 
tamination and denial of large areas, de 
pending upon the means of contamina 
tion and the material employed. When 
distributed by small bombs dropped 
from planes and missiles, there would 
be little or no attendant destruction ot 
facilities. 

These, then, are in general the threats 
which CBR warfare poses against the 
United States in the event of a future 
conflict. It is necessary for us, therefore, 
to have a capability in these weapons 
systems as well as to have adequate de 
fenses against them. In CBR wartare, 
as in other types of warfare, the strong 
est deterrent to its use could well be 


our retaliatory capability in that field. 


D rinc World War II, the Germans 

developed nerve gas and had huge 
stockpiles of it available for use against 
the United States and her allies. Fear of 
our retaliatory capability in the field of 
chemical warfare was a major deterrent 
force in preventing a gas attack upon 
our troops by the German Army during 
that conflict. 

In addition to this need for a retalia 
tory capability in these fields, it is neces 
sary to investigate all possible new 
weapons and agents in order to develop 


adequate defenses against them. 
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The development ot nieans of defense 
against CBR munitions is an important 
phase of the work of the Army Chemi 
\s the 


kind in our government, the Chemical 


cal Corps. only agency of its 
Corps must carry out the research and 
developme nt, the procurement or manu 
facturing, the storage and supply, and 
certain phases of training to provide a 
defensive capability not only among 
agencies of the Department of Detense, 
but also those such as the Federal Civil 
Defense Administration and the U, S. 


Public 


The Corps works closely with the Fed 


Health Service. 


eral Civil Defense Administration in the 

idaptation to civil-defense use of 

ideas and items developed by the 
’ Chemical Corps for the protec- 

. 

—— 


tion of troops. 


Matérielwise, today we have 


Soe * Se 
reason to believe that we have the 


means to defend ourselves against the 
CBR weapons. But, mentally, we are not 
so well prepared. It is not generally rec 
ognized that these are weapons-in-being 
and that they are just as likely to be used 
nuclear 


against us as the weapons. 


There still exist some gaps in our 
thinking regarding the realities that 
face us. It would not do us much good 
to survive an atomic attack only to fall 
victim to a subsequent toxicological at 
tack. 

Defense against CBR attack will not 
be purely a military job, for both the 
civil community with its industrial com 
plex and the military forces are probable 
targets of such an attack. Adequate de 
fense will entail the coéperation of all 
citizens and industries in a well-organ 
ized civil-detense effort in com 


Nation 


planned CBR detenses for our military 


every 
munity in the in addition to 
organizations. 

The nature of these weapons points 
to their effectiveness when used 
by an 


aggressor to paralyze a 


nation’s productive effort by an 
attack upon key industrial cen- 
ters and the communities sur- 
rounding them. Equally effective 
use could be made of these weap 
ons in an attack upon our key military 
supply points to reduce the striking 
power of field units dependent upon 
these sources for food and munitions. 


Military and civil-defense planning 





tor possible CBR attack must be inte 
grated with plans against nuclear at 
tack, for an enemy may choose to use 
nuclear weapons alone or in conjunction 
with toxicological attacks. Important to 
remember in our total defense planning, 
including both civil and military phases, 
is that in case of attack the community 
must be able to depend upon its own 
resources tor the protection of its citi 
zens. 

Since many of the measures and items 
of protective equipment developed by 
the Chemical Corps have application to 
such measures and 


CIN i} dete nse uses, 


equipment are made available to the 


Federal Civil Detense Administration 

tor adaptation to civil-defense needs. 
The first problem of defense against 

CBR 


mediate 


attack is the detection and im 


identification of the type ol 
agent or agents being used in an attack, 
This is not simple, since the agents in 
these fields are not easily detected and 


since different detection methods must 


be used or chemical, biological, and 


radiological agents. 


| jor chemical gas attack there are auto 


matic alarms which give a visual or 
audible signal when the mechanism de 
tects minute quantities of gas in the air. 
Gas alarms have been developed which 
detect not only the conventional war 
gases but also the new nerve gases. 

These alarms are of two types: large 
ones for permanent installation to build 
ings, such as those presently used by the 
Chemical Corps in some of its industrial 
arsenals; and smaller, portable models 
which could be used by mobile troop 
units. Identification sets requiring very 
little training to operate have been de 
veloped to identify quickly the type of 
gas agent being used. 

The aérosoloscope, developed by the 
Chemical Corps and industry, 
can assist in alert 


attack 


way. This device operates on a 


giving the 
that an may be under 
light-reflection principle, rapidly 
counting microscopic airborne 
particles of moisture, dust, or 
germs, and indicating the presence of 
foreign matter in the air. 

In the case of biological warfare 
agents, the mere knowledge that an un 


usual amount of bacteria is in the air 
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is not enough. For all air contains bac 


teria, some harmiul, some not. Routine 


hospital and laboratory methods of iden 
tification require trom two to tour davs. 


Working with an industrial firm, the 


Chemical 


Corps has ce veloped a filter 
which makes tt px ssible to trap bacteria 


r¢ quantities and identity their 


In at 


type within hours. Early identification 


bv this method makes it possible to treat 


exposed persons—-il the germ Is a dis 


ease agent and to take necessary steps 


to protect other people in the critical 


area through mass mnoculations and 

other health measures 

y the radiological held, dosimeters are 
used to measure the amount ot radi 

ation to which a person may have been 

] 


exposed. Several types have been ce 


veloped by various military agencies, 
among them the Signal Corps’ quartz 
fiber dosimeters and the Navy's crystal 


dosimeters. A recent development by 
the Chemical Corps is the chemical do 
simeter which measures neutron and 
gamma radiation. This dosimeter works 
on a liquid chemical color-change prin 
ciple and is very easy to read, making 
it particularly useful to troop units. 


Detection and identification of CBR 


agents would be of little use without 


adequate measures and devices to pro 
tect the individual. Of primary interest 
both to the soldier and his commander 
are means of individual protection. 
The primary means of such protec 
tion is the protective mask. A new mask 
lor troop use has been developed re 
cently and is undergoing final tests be 
standardized for general 


tore being 


troop use. \ mayor teature 1s the ab 


sence of the bulky canister employed 


on current models. Instead, a new 


lightweight, pliable filter material en 
closed in cavities in the facepiece of the 


mask provides protective qualities, 


HE new mask has many important 
advantages over types now in use, 
such as lower breathing resistance, better 
speech transmission, superior Vision, 
and greater comfort. It is designed to 
soldier protection 


give the complete 


against the inhalation of chemical and 
biological wartare agents and airborne 
radioactive fall-out particles. 

In addition to this 


new protective 
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The portable automatic nerve-gas detec- 
tor alarm weighs about 25 pounds, can 
operate continuously for 12 hours, and 
carries its own filtering system for heavy 
dust or smoke conditions (Army photo 


mask, Various special asks have been 
designed and developed by the Chem 
cal Corps. A mask was developed tor 
use by the Navy on shipboard to meet 
special requirements of that type ot 
duty. Various special masks have been 
designed for use in military hospitals, 
such as a mask for use by patients with 
head injuries and a SIX-person collective 
bedridden who 


protector tor patients 


could not be moved to a shelter area in 
case of CBR attack. 


mask, 


protective clothing has been developed, 


In addition to the protective 


as well as methods to treat ordinary 


military field clothing to make it less 
permeable to various CBR agents. 


In addition to these items of protec 


tive equipment, there have been de 


veloped means of individual treatment 


in case ot exposure to toxic agents, 1n 





( ld 
treatment of nerve gas. Recently, a me 
chemica ompound ha va liscovere 
which, when 1 ¢ t itré ne 

les te ister Tr ( \ ( nerve-¢ 
ellects, (Chemica (4 SCICNUStS < 
qui to point out hows r that tl 
doc ot spe the 1 to the 
turther 1 Iprove I 

In the biolo wa Va ire clad \ 
methods ¢ mmunology are the s 


ot constant research in order to ce cloy 


the mecessary iccines and ser te 

pro ile troop protection against a POs 

sible agenis. One goal « tl researc! 
1 | 1 

work is the ce clopment ¢ i ar 

Wm ! ilo! wa evera | s 


ment are % irre out by tl 
Army Chemical Corps today the ls 
of toxicological Wartare to ensure our ca 


pabilitv in these w iriare 


1] 
challenge of CBR warfare to our Natior 


today m ght we he s ned | \ 
pointing out some of the things whicl 
need to he accomplishe d 

- There must be a general ea i 


tion that the CBR weapons pose a ha; 


ard to our national 


] 
the nuciear weapons 


} 


2. Secondly, the vsterv with whicl 
these munitions have been surrounded 
must be removed so that our under 


standing ot their wture and etlects wi 


not be clouded 


2. Defense measures which the Che 


cal Corps has developed lor the mili 
tarv must, in addition to being at 
tegral part of 1 vilit irvy training of a 
units, be incorporated in our rhc 
tense planning wherever teasible 

3. We must achieve and mainta 


strength in the CBR field so that an a 
gressor will not be tempted to use thes 
weapons against us 

when Wwe can reatist i 


miiitary ind Cy 


The day 


sav that our il-dete 


planning against toxicological attack 


ona par with our atomic ce Tense syste 


that our means of total defense is on 


a par with the enemy potential « 


will be the day 


oftense—that when we 
will have achieved a CBR strength that 
can serve as a usetul tool in engineering 
world peace. For it will have removed 
one more area 1n which inenemy could 
make 


a profitable attack 
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Air Force Missiles 


The new guided weapons, in combination with manned systems in 


use today and planned for the future, will provide integrated and 


flexible air power of even greater strength for America’s defense 


HE year 


and fruitful one in the Air Force 


1957 Was a significant 
guided-missile program. Sputniks 
notwithstanding, we can be proud ot 
the milestones passed during 1957 
milestones made possible by the suc 
cessful operation of the Air Force-Sci 
ence-Industry Team. 
Among these are the full-range tests 


Snark 


activation ol 


of the intercontinental missile 


and the an operational 


unit in the Strategic Air Command tor 


its employment. 


Also of note was the activation of 
SAC units employing the Rascal, an air 
to-surface missile of high performance, 
which significantly extends the effective 
ness of the B-47’s with which it is em 


ployed. 


In the ballistic missile program we 
pros 


also have seen heartening progress. 


From a discouraging and inauspicious 
start, particularly as far as public con 


fidence in the program was concerned, 


T hors 


four 


we have seen hive of the SIX 


Moreover, 


: 
Atlas missiles were launched, the las 


launc hed successfully. 


' 


two being perfect flights, fully achieving 


their test objective a. 


B' [’ before we get ahead of ourselves, 
let’s review the Air Force program 

in its over-all philosophy and context 
For many years, and particularly since 
World War II, Air Force thinking has 
realistically taken into account the po 
tentialities of guided missiles in future 


Air Force operations. As these new sys 
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tems have proved and demonstrated 
their capabilities to do a reliable and 
effective job in combination with or 
complementary to manned weapons sys 
tems they have been introduced into the 
\ir Force inventory. Witness the Mata 
dor, Falcon, Rascal, and Snark. 

I mentioned that our thinking in the 
area of guided missiles is not new. Actu 
ally, it goes back to World War I when 
a group of air enthusiasts, including 
Orville Wright and Lieut. “Hap” Ar 


] 


nold, successfully launched our first 


ruided missile—a “flying torpedo” as 
they called it. This device was a small 


airplane which carried an_ explosive 
charge and was equipped with a primi 
tive short-range guidance system. 

\ sophisticated and complex guided 
missile of today is the Martin Matador 
which has been operationally deployed 


lor sé veral years 


in Europe and now 1s 
ilso stationed in Taiwan. The Matador 
has been turther developed into the 
['M-76, or the Mace. 


lo give this missile an additional ca- 


pability for training our operational 


personnel, a recovery system has been 
devised in which parachutes are used to 
recover the missile. These particular 


tests were carried on at the Air Force 


Missile Development Center at Alam: 
gordo, N. Mex., and illustrate the im 
portance of an overland range in rm 
covering test vehicles and missiles. 

As the missile approaches the ground, 
blown 


inflatable bags underneath are 


up. The missile is lowered gently and 
is recovered intact. Although some mi 
nor damage may have been incurred, 


1 


the missile can be repaired easily and 


le os = ll 

made suitable for reuse. This develo; 
; ' 

ment makes possible a cheap and effe 

trve tactical 


training program tor our 


alr units. 


NOTHER important missile already 
“in operational use is the Falcon, a 
guided aircraft rocket. The Falcon, t 
gether with smaller unguided rockets, 
comprises an armament load for the 
Convair F-102, the latest of our high-per 
formance air-defense interceptors to gi 
into operational use. 


The F-102, a 


ceptor, is now 


new supersonic inter 
in action. This aircraft 
is matched by the new and modern 
Falcon missiles which it employs. The 
Falcon is launched and guided to the 
target by either a radar homing system 
or an intrared homing device. 

In the air-defense rdle our objective 1S 
to make 


interceptor weapon 


The Bomar 


interceptor missile or Boeing IM-99 ay 


systems 


more and more automatic. 


proaches the ultimate in automaticity 
and is being integrated into the complex 
Sage system. It is being programmed 


to attack from a higher altitude. 
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Although the Bomare is launched by 





manned bomb t 

a liquid rocket, it 1s propelled over the target. Its rocket vines tl take 
major portion of its flight profile by ind propel the e to the ta 
two ramjet engines. The Lockheed X-7, high altitude a Merse spec 
a ramjet test vehicle, was quite impor The Rasca irbinger « 
tant to us in getting answers in this to come in tl ’ 
engine development program tensive wea \ , ( 

‘ { { i " +} 
ibe X-7 is taken alott by a carrier air Ra nm oped by N 

crait and then launched. A solid \ il ‘ 
booster rocket pushes it up to speed so W ( ot 
that the ramjet can take over and accel Above, Atlas service tower is leveloping a highly obile 
erate the vehicle to operational speeds viewed through periscope on oving strat 
blockhouse, Cape Canaveral, Fla 

During recent months one of the ramjets nm the air ar é ith the 
being developed by the Marquardt Au potent wea] } le | 
cratt Company reached a record speed yond the R ' 1 the ne \S\ 
ot Mach 3.95 ir-to-surtace 1 future " 


An in portant feature ol the X-" 1S ; \ he al re al th 


that it can be recovered by parachute 


iy stabic crf nt i j 
One photo of the vehicle after recovery indled proy i 
is quite interesting because it looks like The yor a ve } 
it yust came out of a W fe iron, The orne tor that it 4 
missile was scorched by the high skin 1 quick t , threa eta 
temperatures generated during this par Patrolling ; , 
ticular flight. This test program has t can be swiftly ted t 
given us the ramyjets for the Bomar« whicl 1\ " } f 


The Bomarc interceptor missile has 
been in the flight-test program for se\ 


eral years, and the results have been 


gratifying. These tests have been con tion « } e is the 
ducted at ARDC’s Air Force Missile ent o wered 

Test Center, Patrick Air Force Base, goal toward which the Air Force 
Fla. The Bomarce missile is essentially Atomic Energy Co ssion ha 


in airplane without a pilot. The missile rogress in the past several vear 

















incorporates an automat seeker device Turning to the irface-lar * 
in the nose which guides the missile t ' tercontinental missiles. the first to cx 
a target kill Above, secured to a static test tower to the test and operations! stas 

ait : , a liquid-fueled rocket motor is tested 

The Bomare is launched by a large for amount of thrust. Below, another Northrop Snark, or SM-62. The Sr 
liquid rocket engine located in the fuse testing tower is used to accumulate Is entering operational use 
a ' ; further information concerning rocket ; 
lage. After the rocket engine has been motor and fuel (Air Force photos The Snark’s large booster rocket 
expended, two ramjet engines continuc way after thev ha y ern 
to accelerate the missile to a high super ind a turbojet engine powers th 
sonic speed and propel it at long range it a subsonic speed to the taro: ’ 
to its target. Strategic Air Command has already 

Another development milestone was ictivated a Snark unit 
reached recently when a production rn “s [his weapo! < Wh ite 
prototype Bomarc was automatically | al leliver a nuclear warhead « namie’ 
launched by a controller more than 8 ind, while not as glamorous as the ha 
eighteen miles from the launching site, istic missiles t , orta , 

| 
and the missile successfully intercepted tion to the family of we ipons svstet 
and destroyed the drone target more which comprise « a Sa ee eee 
than a hundred miles away lirpower of today 
We shall now aise ss the NX ito! 
kK IR strategic air operations, a missile highest priority program—the ba 
1 . ‘ ; 
approaching operational employment missile. The Air Force devel ent 


is the Rascal. The Rascal, or GAM-632, tivity in this area includes three missile 


built by the Bell Aircraft Corporation, programs. Two, the Atlas and the Tita: 


is a missile which is launched from a are intercontinental ballist missile 
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nautical miles. The 


Thor, wall be 


with ¢ inves Of 5,5 


third, the an intermediate 


range ballistic missile with a range ot 


150 nautical miles 


Iwo ol 


Thor, are 


Atlas and 
Hight-test 


lustrial and 
mnaustrial and 


these mussiles, the 
now nthe 
] ] 
OON 


Lets 


est base which has been created and 


which has brought this program along 


so spectacularly 


At Convair a vast plant area is al 
4 ready engaged in the production ot 
Atlas 


production will be centered at 


Atlas airtrames. Soon, however, 
tirtrame 
an entirely new Convair facility at San 
Diego, Calit. This complex will con 


tribute greatly to the base of test and 


industrial facilities important for future 
EXpansion In space technology. 


bac kyard 


San Diego area include the Point Loma 


Convair's facilities in the 


test complex used for a variety of tests 


on Atlas airframes, and the Sycamore 


Canyon test area which was grazing 


land tor cattle when ground was broken 
in October 1955. 


Sycamore Canyon 1s now a vast com 
plex for the captive testing of complete 


Atlas 


stand in this complex recently has been 


missiles. A second captive test 
activated, 

The captive testing of these full-scale 
Atlas flight-test missiles permits the Air 
Force to evaluate the performance ot 
the integrated propulsion system and 
airframe on the ground. This illustrates 
an important point of our test philos 
many answers as we 


ophy to get as 


can before risking a costly missile. 


The TM-76 Mace tactical guided missile with automatic “brain” was successfully 





Turning to the Thor program, a de 
velopment production line Was built by 
Douglas Aircratt Company within eight 
een months after signing the Air Force 

; 
contract which brought that company 
Force ballistic mussile 


into the Au pro 


Douglas has the responsibility 


I hor 


gram 
for manutacturing the airtrame, 
lor issembling the integrated missile, 
and tor tollowing thre ugh with the Air 
Force on the fight test program 

Douglas 


facility, 


\t Sacramento, Calit has 


ilt a mayor captive test with 
stands and their 
support complexe s. This 


Chor 


captive test firings ol complete 


and dual test 


single 
new facility 


received its first missile in July. 
Hot 
Thor IRBM’s are performed here. 

The Martin Company, developing the 
ICBM, 


structed a ballistic missile development, 


Titan, a two-stage has con 
] 

test, and production facility near Den 

er, Colo. 


The 


cated than that of the Atlas and follows 


Titan design is more sophisti 
the Atlas by about a year in its develop 
ment schedule. 

Without 


power, of course, this ballistic 


tremendous propulsive 
missile 
program could not get off the ground. 
\ significant facet of the ballistic mis 
sile program, therefore, is the develop 


ment of the roc ket engines. 


HE Rocketdyne Division of North 
American Aviation, Inc., was set up 
in 1955 to produce large liquid rocket 
engines. By May of 1957, Rocketdyne 
was producing engines for the Atlas, the 


Thor, and the Jupiter. 


\ few miles trom the Canoga Park 
plant is the Santa Susana Propulsion 


Field Laboratory where the large liquid 


fueled rocket engines and their allied 


components undergo EXLlensive StAth 


tests. This tacility has nineteen mayor 


test stands: twelve will take engines of! 


ion pounds 


up toamull thrust. 


with the Ai Force policy ol 


Mo., 


In line 


lispersal, Camp Crowder, was 


chosen as the site tor 


Ame rican 


rocket engines 


a second North 


production pk 


MRYHE prin ipal propulsion contractor 
Vitan is Aerojyet-General Cor 


poration at Sacramento, Calit., where an 


roc ket 


facility was built. At 


tor the 


impressive new engine mal 
facturing and test 
idministration building, a liquid-oxygen 
labe 


manutacturing plant, a cold-flow 


ratory, six test stand cor ple xes, and aux 


tliary buildings have been constructed 
and large liquid rocket ¢ nyines are com 
ing off the assembly line on schedule 
lor testing. 
Besides the contractor facilities, a sub 
1 


stantial program of construction was re 


quired at a number of existing An 
Force installations. As an example, the 
Edwards Rocket Base at the Air Force 
Flight Test Center in California, an in 
stallation of some magnitude, is used for 
propulsion and complete systems testing 
ot Atlas and Thor missiles. 

The test stand here, capable of taking 
a million and a half pounds of thrust, 
is used to captive-test an Atlas missile 
for a full-duration run. We believe it to 


be the large st test stand of its kind. 


tested recently (Air Force photo 





The largest area of military construc 
tion in the program located on Govern 
ment property is at the Air Force Mis 
sile Test Center at Patrick Air Force 
Base, Fla. 

At the near-by Air Force ¢ 
naveral launching site there will 


total of eleven ICBM and IRBM launch 


ing pads with tullvy instrumented 


houses, LOX. tacilities, guidance, 


lemetery and tracking centers, and an 


industrial area for contractor occupancy, 
Launch C ym ple ACS have heen con 
pleted to support the Thor and Atlas 
flight-test programs. Additional launch 
complexes, just north of the Atlas area, 
are being constructed to support the 
Titan test-tight program. 
\s to the t 
planned by the Air Force in 1946. While 
many people th ught that the Air Force 
was “way out in the blue” in establish 
ing the requirement for this 5.50% | 
test range, it turned out that we barely 
got it in time. Presently, the Army, thousand 
Navy, and Au Force are engaged n sential to prow 
missile test programs at this center prototype. S 
Our planning started as early 
did because of the extensive range in 
strumentation program required and 
also because most of this territory be 
longs to other countries and had to be 
] 


made available through international 


negotiation 


ration, Amer 
pe aeseen now to some of the techni The Air Force ICBM takes off on a Company, and other import 
cal aspects of the program. One ot successful flight (Air Force photo bers of our industry team. 
the most critical of all ballistic missile lo date, four Atlas missiles 
problems 1S that ol the nose cone which Chis highly Successful tf program I l, 1 Vv ll n rirst ¢ 
must survive the extreme heat of reéntry. permitted the Air Force simulate iccessful they 
Solution of this problem is shared by ICBM reéntry conditions early in the 
General Electric Company, Avco, and _ ballistic missile develoy 
Lockheed Aircraft Corporation. The without expending th 
Missile Systems Division of Lockheed costly full-scale ICBM’s 
has gathered valuable reéntry data The first Thor missile was loaded for 
HHI 


Da 


through a series of scaled-down, high air transport to Florida in mid-October 
speed reéntry test-vehicle flights. 956, within five days of the schedule springboard 
The X-17, the fastest fully instru estimated a year befor he missile was the future 

mented missile ever flown by the United — on the test stand onc 

States, has attained a speed over four tract was let 

teen times that of sound. The nose-cone In the The 

test data accumulated in the X-17 pro n les had | 

gram substantiate theory and indicate ( ive of the 


that the reéntry problem is solved. fully launche 
Twenty SIX Lockheed X I7 reentry test 
vehicles were launched in this research 
program. Of these, nineteen successfully 


fulfilled the test requirements, IRBM 
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ot the art. Our thoughts, theretore, 


must be directed toward the prospects 
of such tuture space Weapon systems. 


Che man comes back into the pictur 


as we visualize space weapon systems 
based on projections of our ballistic 
missile capabilities. 

From the standpoint of offense, the 
hypersonic manned bomber launched 


like a ballistic missile and boosted up to 


an initial speed of about 18,000 miles 


an hour at an altitude of several hun 
dred thousand feet will be able to cir 
cumnavigate the globe and glide back 
to home base. 

The next weapon system in this fam 
ily might be the satellite, either manned 
or unmanned, which can keep the glob 
under continuous surveillance—in other 
words, orbiting reconnaissance or “po 
lice statu ns.” 

Finally, space vehicles operating free 
of earth and capable eventually of flights 
to the moon or other planets are possi 
bilities. 

We must also think of the weapons 
of defense. Already we have the prob 
lem of defense against ballistic missiles. 
Basic to the solution of this problem is 
the development of radars to detect and 
track these missiles at long ranges. 

One of these is the Millstone Hill ra 
dar. The antenna is eighty-four feet in 
diameter and weighs ninety tons, It is 
typical .of the large, high-power elec 
tronic equipment necessary to acquire 
the data for positioning the enemy mis 
sile in space and predicting its trajec 
tory. This knowledge is necessary if the 


countermissile is to carry out its mission, 


HE job of the countermissile is essen 

tially one of flying up the predicted 
terminal portion of the trajectory of the 
enemy ballistic missile and intercepting 
it. The boost-glide concept, if employed 
by the enemy, will make this job more 
difficult. 

The satellite intercept problem has 
some interesting facets. Can we accu 
rately and reliably predict the position 
of an enemy satellite at a particular in- 
stant and launch a countersatellite to 
intercept it? 

The pacing element of such a count 
erweapon will be the complex system 
of ground and airborne electronics auto 


matically to ensure intercept and de 


970 








“We must develop the capa 
bility of space control just as 
today we have the capability of 
air control, because from the 
military point of view there is 
no dividing line between air 
and space We must keep 
our deterrent force in phase 


with the state of the art.” 





strucuon. To get this capability most 
quickly, the man will come back into 
the picture to substitute for electronic 
complexity. 

How might such an interceptor oper 
ate? If behind the target and trying to 
pick up distance it will need power to 
increase speed. As it increases speed, 
however, its crbit altitude will increase 
or 1t may even escape. 

There also is the problem of sighting 
the target. Perhaps intrared detectors 
may be the answer for this. 

Then we must launch missiles to de 
stroy. These missiles must be so di 
rected in a depressed trajectory so that 
they will intercept the target and not 
escape into space before accomplishing 
their mission. 

We have a lot to think about and a 
lot of basic work to do in making pos 

sible future Air Force 
operations In space. 
Propulsion is a ma 
yor area of effort to be 
mili 


exploited. Our 


- 


tists and engineers are working in fields 


tary and civilian scien 


ot high energy fuels, solid propellants, 
ion propulsion, solar propulsion, and 
other exotic felds searching for the 
answers. 

In recent months, considerable at 
tention has been called to solid-propel 
lant rockets and their The 
Navy Polaris IRBM is based on solid 


propellants, and the Army has been au 


benefits. 


thorized to proceed on a 200-mile solid 
propellant missile. The solid-propellant 
motor is not a new idea. The fact is 
that military interest in this area goes 
back many vears. 

Since 1950 the Air Force has pushed 
this avenue of rocket propulsion. In 
that year, efforts were begun in solid 
propellant technology with primary em- 
phasis on propellants and designs for 


aircraft jet-assist take-off units (Jatos). 


Since then, our solid-propellant budget 
has increased sixfold. 

From this program came the first 
propellants using low-cost ammonium 
nitrate as an oxidizer. Also produced 
was the highest-thrust propellant rocket 
engine developed to date, first fired in 
1957. High-pertormance propellants us 
ing certain special polymers as fuel 
binders also were tested. 

Present emphasis in this program is 
on high performance and large motors. 
Within the next several months we an 
ticipate that the largest solid-propellant 
motors ever made will be test-tired by 
Air Force contractors; furthermore, in 
the not-too-distant future these large 
| 


engines will be surpassed severalfold. 


The building blocks already avail 
able to us from our work in propulsion, 
electronics, materials, human_ tactors, 
and aéromedicine, and the new knowl 
in the years ahead 


edge to be gained 


may make space operations possible 
sooner than many of us anticipate. 
The advances recorded by the over-al! 
\ir Force missile program in mobiliz 
ing manpower, materials, and facilities 
on such a vast scale within so short a 
time are the direct result of the unpre« 
edented and cooperative integration of 
the national resources of science, gov 
ernment, and industry. 
much 


money and effort in missile research and 


No service has invested as 
development and missile test facilities 
as has the Air Force. We have objec 
tively and realistically approached the 
missile era. We have organized our re 
search and development structure for 
missiles. We have encouraged and em 
ployed industry in missile work, and 
we have set up testing centers for long 
range guided missiles. 

We 


missile programs with consideration of 


have carefully integrated our 
ah 

all facets of our responsibilities for the 
We 


sought for and pushed into the missile 


national defense. have definitely 
held and we believe we have it firmly 
within our grasp. 

Rather than bringing death to the 
flying Air Force, the guided missile, in 
combination with manned weapon sys 
tems in use today and planned for the 
future, will provide integrated and flexi- 
ble air power of even greater strength 


in maintaining our national security. 
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Regulus II, the Navy's surface-to-surface, supersonic, jet-powered guided missile, above, soars off its launcher under 
the impulse of its single booster rocket. It can be fired from submarines and surface ships. The Air Force's X-10 un- 
manned supersonic test missile, below, is shown about to touch down under control of its automatic landing system 
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Ordnance Missile Command 


The new organization headed by General Medaris will control 


and coordinate all the widespread musstle activities of the Army 


HE Commander of the new U.S. 
Army Missile 


mand will report directly to the 


Ordnance Com 


Chief of Ordnance. In executing his 


missions, the Commander, Ordnance 
Missile Command, will be able to call 


on all Ordnance resources, including 


other commands, arsenals, proving 


] 


grounds, laboratories, depots, and dis- 


tricts for support in their specialized 
helds. The new command arrangement 
parallels that of the Ordnance Weapons 

| Tank-Auto 


Command, the Ordnance 
Ordnance 


motive Command, and the 
Ammunition Command. 

include: — the 
Missile 


Redstone Arsenal), 


Subordinate agencies 


Army Rocket and Guided 


Agency (formerly 
the Jet Propulsion Laboratory, the Army 
Ballistic Missile Agency, and White 
Sands Pre 

The Army Missile 


will continue to be responsible for such 


ving Ground, 
Ballistic Agency 
weapons systems as Jupiter, Redstone, 
and the newly authorized Pershing. 
These longer-range weapons, once fired, 
receive no additional guidance trom 
ground-control troop units but follow 
a “ballistic” path or trajectory similar 
lery projectile. Any 


to an artil space 


projects assigned to the Army and 
boosted into orbit by Jupiter or Red 
stone systems also will he executed by 
the Army Ballistic Missile Agency 
The Army Rocket and Guided Mis 
sile Agency will be responsible for free 
rockets (Honest John) and for guided 
missiles such as the Dart antitank mis 
sile; Lacrosse, the highly accurate sur 
face-to-surface guided missile; the Nike 
“guided” weap 


family of antiaircratt 


ons systems; and the portions of the 
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1958, the 
Missile 
Command was established at 
Huntsville, Ala., 
command of Maj. Gen. John 
B. Medaris, who formerly 
headed the Army Ballistic Mis 
stle Agency there. May. Gen. 
H. N. 
manding general of Redstone 
Irsenal,is Deputy Com- 
Missile 


On March ji, 
U.S. Army Ordnance 


under the 


Toftoy, former com 


mander of the neu 
Command. 
Heads of the 
agencies under the new com 
mand are: Brig. Gen. John A. 
Irmy Balltstic Missile 
{gency; Maj. Gen. W. E. 
Laidlaw, the integrated W hite 
Sands Proving Ground; Dr. 
William H. Pickering, Jet Pro 
pulsion Laboratory; and Brig. 
Gen. John G. Shinkle, 
Rocket Guided 
{gency, formerly 
Redstone Arsenal. 


subordinate 


Barclay, 


irmy 
Missile 


knou nm ads 


and 











antimissile missile developments as 
signed by the Advanced Research Proj 
ect Agency, Department of Defense. 
\lso included is the Army's Hawk low 
level antiaircraft system soon to become 
operational to protect ground troops 
and cities against hos 
tile weapons coming in 
“on the deck.” 


The Jet Propulsion 





Laboratory is a Gov 
= ernment-owned, con 
tractor-operated, Class IT installation un 
Chief ot 


Cali 


der the cognizance of the 
Ordnance. The contractor is the 
fornia Institute of Technology. A pio 


neer in the guided-missile field since the 


early 1940's, the Jet Propulsion Labora 
tory has developed the Corporal missile 
system, is currently assigned responsibil 
ity for development of the Sergeant, and 
was responsible for the design of the 
Army-launched satellite, Explorer. 
The White Sands Proving Ground 
provides integrated range facilities tor 
flight testing of missiles under develop 
ment by all three services, conducts labo 
ratory tests of components of Army 
missile systems under development, and 
provides independent engineered test- 
ing of the completed Army missile sys 
to release to the intended 


tems prior 


user, 


HE U. S. Army Ordnance Missile 

Command will combine these agen 
cies in one command structure and to it 
will be assigned responsibility and dele 
gated authority for the execution of the 
total Ordnance mission with respect to 
guided missiles. This assigned respon- 
sibility includes: design, development, 
procurement and production, and sup 
ply, distribution, and maintenance with 
respect to assigned matériel. 

Contracts in this field will be placed, 
Ord 


nance practices, through established lo 


in accordance with customary 


cal Ordnance procurement districts 
throughout the country. At the same 
time, the new command will continue 
to look to American science and in 
dustry for their invaluable contributions 
in developing Army weaponry. 

The successful development of each 
of the Army’s missiles and rockets is 
the result of highly integrated and co- 
ordinated teamwork among American 


scientific and industrial concerns and 
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the Army’s arsenals. The successtul ite at P ( ( 
launching of the Jupiter-( rockets carry ent M r i i 
ing the Explorer satellites into orbit is ‘ I he the Ca 
further evidence that this team is meet | ( ( Tr} 
ing the challenges of the new techno ti re 
logical age. While Army arsenals tor prog 
generations have developed fine weap ‘ it s 
ons, they have now regeared their or 
ganization and capabilities to the era We rE §S Pre o 
of atomics, electronics, and supersonic N. Mex.. les range fa 
rockets and missiles or flight test ( P 
( ent DV a tT ¢ i \ 
YENERAL Medaris, with his team ot te é ompone \rmy \ 
J technicians and scientists under the ce 
direction of Dr. Wernher von Braun, de ent engineert ests of the ce 
veloped the Jupiter IRBM at Huntsville, \rmy n ile st ior to ise U 
\la., sent the Army’s Jupiter-C nos he troops a ted here. Whit 
cone test missile 3,300 miles over the Sands P ( ent 
Atlantic a year and a half ago, and oving pr ( 
placed the first | S. satellite into a suc nas ay ‘ t ir 
cessi | ( rit crs 1¢ issiyvn 
Dr. von Braun was instrumental in The Army Ba \I e A ‘ 
developing the German V-2 at Peene has been operat ‘ ert f 
miuinde and is now leading the Army's This agency cloped ti Red c 
ballistic missile de velopment team at Missile Syste eC’ ( ( i 
ABMA. ona th Ar t the tie hi 
General Toftoy pioneered Army ce er and the ] er Missile Svs 
velop ent and production of rockets I as cle ( i il 
and guided missiles. It was General ority. Jupiter wv opera th 





Toftoy who brought Dr. von Braun and 


his team to the United States. Under 








his direction, antiaircraft weapons sys The Army Ballist Missile Agency 
tems like the Nike, now detending our has just been assigned the resp. ty 
cities and industry throughout the tor the development of the new Ar 
country, came into being. ballistic missile, Pershing, a s¢ ‘ 

Dr. Pickering is the scientist behind int second-yenerati hie Irn 
the development of the solid propel ile about th i eas b tL 
lant Sergeant. A reduced version of eased rang Serge 
the Sergeant motors gave the final pro vill event ed é 
pulsion impetus to the Army’s Explorer. eld army 
The satellite itself was assembled by the The Ar Miss \g 
Jet Propulsion Laboratory which pro was resp } 
vided the radio transmitters and incorpo- satellite, | sing ( 
rated in the instrumentation payload COTM nt i I ( 
experiments designed by the Jet Propul shm« I \r Ba Mf ‘ 
sion Laboratory, the State University of \gency « OVS a ‘ 
lowa, and the Air Force Cambridge in empl I 
Research Center itely ¢ t ‘ 
| bi Army Rocket and Guided Mis 1 ew Army Or ( 

stile Agency (formerly Redstone At iwilian ai tary sp 
senal, Huntsville, Ala.) is currently em scientists of college mad ul ersit 
ploying approximately 5,500 civilians the special technical and engineer 
and has over goo military personnel as skills « idustry as a tegrated t 
signed. The planned program tor this Tt Chis team has worked toget! 

1e Army's new solid-propel- 
agency tor fiscal year 1955 will amount lant. surface-to-surface Sergeant duce the Army's fa Vv ot g 
to appre ximately $-06,000,000. guided missile Starts a flight from sile s and ron ke ts and WI ( { 
White Sands Proving Ground 
The Jet Propulsion Laboratory, lo where it was being tested function under the new cé 
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The memory of a splendid officer lives on in 


I the Naval Academy, the first 


formation of the new academic 
= year is always a stirring event, 
Lor then the new midshipman omicers 
take their posts ind the plebes tor the 
first time become a part ot the Brigade 
On that occasion, in the tall of 1912 as 


rank, I heard the 


the reat 


L pci 1 
oice of the new five-striper giving his 
irst commands in what was then the 


midshipman ofhce. There was 


no doubt that it was the voice of a man 


born—and trained—to command. 


Within a few weeks I learned that 
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Vice Adm. George F. Hussey, Jr. 


he was also a leader, when as captain 


the tencing team he took time out 


‘ 
o give personal encouragement to a 
pnlebe on the fencing squad. From that 


period on I looked up to Spike 


Graduating Number 


or I912, he joined the Fiori 


a career which led him by the twi 
yaths of ordnance—the iteria ind 
gunner its use to the hea ( the 
Csul v Section ¢ Fleet | i ng and 


that course I had the privil 


Along 


; . 
of serving close aboard him in the fleet, 


Lore 
reorgal I 5b 
hor it 

i i 
SuUppPiVIng 

l ti ( € 
sister Sé€ i 
task, sé that 
tion ol over th 


Admiral 
ple that it is a1 


much, i crime t 


uongside when we 


isdemeanor to have t 





Bureau. 


i ev onths be 
r, his first act Was l 
ea ( ( 1 
the | ure is ( 
rmament. and 
Meet as W as to ¢ 
to our allies. In that 
t inve the oblig 
urteen billion de 


nun 
un 


ciated the pri 


t 


have too little. 
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Working closely with industry and 


organized science, he brought their 


combined efforts to the solution ot 


many problems in naval ordnance, pro 


viding not merely 


matching enemy devices but also bring 


ing out new and superior weapons ot 


our own. Notable among these was 
VT { 


which 


luze, lor no counter Was 

found and which plaved so important 

1 part in the defeat of both the Ger 
| 1] 

mans and the Jay anese as Well as con 


tributing largely to the defeat of the 


buzz-bomb attacks on England 
| SERVED for 

the middle of 1942 as one of the divi 
sion directors to whom Admiral Blandy 
j 


delegated responsibility and 


fifteen months trom 


commensu 
As 


ri pportunity 


briefly, as his 
When 


end of 1943 tor him to 


rate authority, and, 
Chief. 


the 


sistant an 


ame near 


vo to sea, | succeeded him and learned 


j 
; 


| } 1 ) 1 
how well the Bureau would run under 


the momentum he had imparted. 
Ad 


distinguished 


\s an amphibious commander 


miral Blandy plaved a 
role in the operations which carried the 


His 


to the 


war very doors of Japan 

long experience in ordnance and gun 
7 

nery came into play when he com 


manded the preinvasion assault forces 


which supplied the naval gunfire prep 
iration before the landings on Iwo 
Jima and Okinawa and the support fire 
ashore. 


for the atter they 


He 


Japanese aboard the Missot RI in Tokvo 


troops were 


was present at the surrender of the 


sav. 
Within a 


vice admiral and was assigned 


few months he became a 


to com 


Here 


igain his organizing genius had full 


mand Joint Task Force One 


sway as he planned and conducted Op 


eration Crossroads, the first test of 


atomic naval 


Wi en the 


planned 


weapons against targets. 


results of those scientifically 


, , ' + 1 
tests had been evaluated, he 


went to sea in the Atlantic and in Feb 


1947 hoisted his 4-star flag as 


in Chief, U. S. 


ruary 
Commander Atlantic 
Fleet. 

His outstanding accomplishments 
brought him many honors and decora 
tions from our own services and from 
our allies, all of which he wore with 
modest pride. 


Whatever our relative positions, I 
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at ihe Bo fon 
Nove mO¢e 


SS 


Commissioned 
Naval Shipyard on 
ihe [ 


named fo 


20, 1957 
was the late Adm 


W. H. P. Bland) 7 aistin 


guished naval office nd 
feader n the iffa j he 
Imerican Ordnance {ssocia 
tion The principal addre P 
fhe comm oning ceremonie 
it'ds ae ilue ¢d 4A | c la ] 
George F. Hussey, | himsel] 
a distinguished office f 
mer president of the 1.0.4 
and now mana ing director of} 
the American Standara | 
ciation {dmiral Husse re 
marks are published here a d 
tribute to the memo la 
mira b ind ind uule 
fo {the Aip wl, fh ne De 
his name 

It was eminentl) fing that 


to & [hn adare y ? 
was closely asst ted with Ad 
1) U4 fi of 4} ‘ Nata areer 
When Admiral Blandy was 


Chief Of the \ it’) Bu cau j 





Ordnan n World War Il 
dmiral Hus ce) erved as @ 
rector of the Planning and 
Production Division and then 
as Assistant Chief of the Bu 
reau In December 1943 fe 

elieved {dmiral Blar a 
Chief of the Bureau. 
Both aadm rals aist eTrvea 


togethe q Officers OF the 


{merican Ordnance 


tien 1dm rai Hussey as pre 

» os ’ a 
ident of the New York Post 
from 1950 to 1954 and as pre 


; , » tram 
{ssociation ym 


He ha 


ector since 


iaent oj} the 


1955 to 1950 been a 


national 4a 1954. 


{dmural Bla ndy tas appointed 


a director of the Association 
im IQ5I and erved a vice 
preside nt from eariy 1954 un 
tl A untimely death later 
that vear 

The Blandy Gold Medal 
established 1m IQ0sTIl fo com 
memorate {dmiral Bla ) a\ 
dist ingu ished service to the 
1 ssox ation ha } cen awarde ad 
10 naval ledders wno have been 
outstandi ngin ordnance prog 
POSS and a I] he dit wd d th 


year to {dmiral Hus Cc} 











found in Spike Blandy a triend who 


always ready 


was to discuss service 
problems—technical or policy—or, 
when occasion offered, to relax and 


! iis or rs i idvantage 
| } ' } P } 

i ne i i ry i¢ 
made, and Vo actu he took 
redicated on } p | lo 
ood ¢ tf 

So on I the in whe 


nerse The B i ner «ck 
her build rs ) rT, } 
ned their ta ’ +} r sh 
tneir iteria t t« 
stand woeard i ld xa pic 
iodern fight p ni Ac othe 
they ce d prod e onlv a na 
object. In a A ents 
months of care preparatvior 
, ' 
cers and crew W take the ! t 
ste] n the long rocess ol ik 
i living entity i ta Part of the 
Before them stretch inv WeeK 
onths. of irduous Vork ’ 
1 , , 
tney \ probe ne pap 
: ' 
} r owt ir her oods and } 
ope with tl ind pecome thore 
ittuned to the inipulatior 
mvriad pre 5 « compiex eq 


tne deveiopment ¢ work re L 
his regimes in the Bureau and the 


a ee , 
As her shakedowr and the trai 
her othecers progress 


their hands, finds herself, may the 
' , 
member that they 
tools to ancient problems invol ¢ 
the control of the sea | 
satellites 


of guided missiles space 


ill those modern wonders, contre 


the sea is Vital to our 


destrover-type ships for officers and 


who have made hero or outstan 
contributions to the service 


ditions, seems sound. It brings tot 


who serve in a ship the inspiration 


riving from the record of the ind 
bears. What is 


with this ship will 


whose name she 

determine whe 
>] ) 

name of Blandy once 


the again W 


one to conjure with in the Navy 


country, and 


4 
off 
of 
rye 
; 
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i 
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The Soviet Fleet 


Red trawlers patrolling the surface of the sea and Red submarines 


cruising beneath may be able to separate us from our allies, but 


lack of carrier-based aircraft may limit Soviet naval effectiveness 


UT ot the log 


bor ol Revkyjavik, Iceland, there 


covering the har 


emerged one winter day in 1954 

a strange cratt, indeed. 
To all outward appearances the new 
arrival was a trawler, built on the same 
lines as the hundreds of her sisters that 


fish the North That she had 


been at sea for many weeks was appar 


Atlantic. 


ent. But the fishing gear that was, sup 
posedly, her purpose in lite had never 
been broken out. Its condition and its 
manner of stowage were as though she 
had just put out from Bergen, or Aber 
deen—or Murmansk. 

To the fishermen of the North At 
lantic, the trawler that wasn’t a trawler 
at all confirmed what they had long 
suspected. 

Scattered over the Norwegian Sea, 
the North Sea, the Denmark Strait, and 
the North 


Newfoundland 


Atlantic as far as the coast ot 


is a swarm of Soviet 
trawlers supported by a half dozen or 
service the 


so “mother ships,” which 


trawlers as a tender services destroyers 


or submarines. 


M' IST of the trawler fleet does, in 
. fact, pay its own Way as a fishing 
fleet. Its real significance, however, lies in 
its employment as a quiet, far flung in 
telligence collection service. 

The trawler fleet serves, in addition, 
as an early-warning screen covering the 
Atlantic approaches to Northern and 
Central Russia, as an actual or potential 


ind resupplving So 


" 
means of retueling 
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viet submarines and surface raiders, and 
as a means of prepositioning smal! So 
viet forces for attacks against isolated 
\llied garrisons in the Arctic and sub 
Arctic. 

That this extensive capability could 
built, without fanfare and 


have been 


with the humblest of means, on the 
very doorstep of North America is indi- 
cative of the manner in which the So 
viet Union has used all the resources at 
her disposal to create a formidable naval 
strength. 

That strength, in the words of Adm. 
Jerauld Wright, NATO Supreme Allied 
Atlantic, 


Commander, serves but one 


purpose “to separate the United States 
from its allies overseas.” 
The 


trawler fleet must accomplish by subter 


very fact, however, that the 


fuge what the Soviet Navy is unwilling 
or unable to do in the open betrays onc 
of Soviet sea power’s major weaknesses 


it continued adherence to the “tor 


tress feet” concept of naval wartare. 


shadow of the 


Operating under the 


army, the dominating power 1n the So 


viet Ministry of Detense, the Soviet 


Navv. as was its predecessor the Im 


perial Russian Navy, remains tied to 


detending the Sovi 


the missions of 
and satellite coastlines, interrupting the 
communications ot the enemy, and sup 
porting the operations of the army 


Mahan as 


the epitome ol naval operations, not only 


The mission, defined by 
ol denying the avenues of the sea to 
the enemy but of gaining the use ot 


those avenues for one’s own purposes, 
remains submerged, it appears, under 
the army's preoccupation with land war 
fare and the fascination of the Soviet 


leaders with bombers and guided 


mis 


sile s. 


i hes Soviet feet has no aircraft car 


riers, nor are any known to be under 
construction. Its only capital ships are 
three battleships, two of World War | 
vintage, the third the 23,622-ton forme: 
Guiiio Cesare, taken from Italy at the 
end of World War II. One of the three, 
the old Oxryasrskaya Revotutsia (Ox 
tober Revolution), heavily damaged in 
World War II, was reported in 1954 to 
be in use as a school ship. 

Obsolete or obsolescent, the Soviet 
battleships are of use only in the shore 
bombardment rédle—and that only 
where Soviet air power has supremacy 
destrover 


of cruiser and 


the Soviet Navy pr 


In terms 
strength, however, 
sents an entirely different picture. 
from 4, 


cruisers, ranging 


to 17,000 tons, Ir are modern Sverp 
Lovs, fully the equal of anything in 
West with the exceptior 
| hn all 


of the new guided-missile classes. 


hands of the 
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Teamed with the Sverptovs, and the _ sels, 393, or almost 33 per cent are ships combined NATO fleet on the Skaget 


older, but still potent Kirovs and Tera of foreign construction, bought, looted, — rak and the Kattegat leave the Soviets 





PAYEVS are, according to the latest U.S. or borrowed and never returned, trom with but two sally ports on the open 
, Navy estimate, “almost 100” large, fleet the United States. Britain, Germany, sea—the Murmansk-Archangel region 

type destroyers of the Skoryy and O1 Japan, Italy, Estonia, and Finland in European Russia and the Petropa 

LICHNYY Classes. While new surface construction has — lovsk-Nikolaevsk-Vladivostok-Port At 


Fortunately for the West, these fine helped make the Soviet fleet the second — thur coast in the Pacitic. The Murmansk 






ships are hobbled by a naval philos- largest im the world, the ability to con Archangel area is the most dangerous 
ophy that ties otherwise mobile and centrate and employ those surtace in that it lies closest to the crucial Ne rtl 
dangerous task forces to the tether ot torces and, to a lesser extent, the subma Atlantic sea lanes. The Pacihc base re 
land-based aviation. With carriers, the rine force as well, is still largely at the — gion is limited by lack ot tuel reserve 
SVERDLOVS, SKORYYS, and their sisters sufferance ol the United States, Britain and by the vulner ibility of its commun 
could present a more serious threat to and their allies. cauions. 
Allied control of the sea than is pre The Soviets are reported to have o 
sented by the Soviet submarine fleet. Foose PT for the tenuous Northern 450 submarines. Twenty of these are 
Without carriers, the new cruiser and 4 Sea route through the Arctic from foreign boats of somewhat limited 
destroyer force is relegated to the furtive Archangel to Vladivostok, none of the value; approximately one hundred are 
and steadily more unpromising role of — four principal Soviet fleets—the North small, coastal types; another one hus 
the surtace raider and to the role of ex ern, or Arctic, the Baltic. the Black Sea, dred are medium-range attack boats 
tending coast-artillery and mine-laying — and the Pacific—is mutually supporting. The total of long-range submarines 
capabilities a few miles further out to sea. \ll must pass one or more narrow, Al thought to be between 230 and 25 
lied-controlled waterways to move 
: ba remainder of the Soviet surtace around the perimeter of Eurasia. Two ot je newest and largest of the Soviet 
Heet is composed of over 100 destroy them must pass such bottlenecks even to long-range submarines is the “W 
ers and escort vessels, older and som«e yet to the ocean. ¢ anals within the So class, based on advanced German types 
, what smaller than the Skoryys and viet Union permit the internal transter acquired at the end of World War II 
OrLicHNyys, an estimated 300 patrol of some light units, but not of the prin These are rated at 2,000 tons and 
vessels, 500 minecrait. and 250 auxil cipal combat ships thought to have a range of 2 miles 
‘ aries, Turkev's hold on the Dardanelles, hey are credited by U. S. authorities 
Ot approximately 1,250 surtace ves Britain’s on Gibraltar, and that ot the with a 10-day station-keeping capability 







Soviet Svexpiov-class cruiser, a fast, well-armed ship of long endurance, the equal of anything similar in the West 


we . “ fa 
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off the East coast of the United States. 


In the light of this, Lieut. C. Huan of 


the French Naval General Staff, writing 


issue of the U. S. Naval 


) j 
Pro CCGINGS 


nthe July 1957 


Institute estimates that 


with 250 long-range boats the Soviets 


could have 110 on patrol or in transit 
at any one time, with a larger force in 
operation at the opening ol hostilities 
This is already equal to the maximut 

German capability of World War II 


Wt N the roo medium-range So 


viet boats are considered, the So 
viet capability far exceeds the German 
peak. The Soviets, however, lack the 
support of strong naval allies such as 
Germany had in Japan and Italy, allies 
that did much to dissipate the detensive 
strength of Germany's opponents. 

Che existing, operational Soviet sub 
marine strength consists entirely of con 
ventional boats. A report in December 
1957 that the Soviets had atom pow 
ered submarines in service, some ot 
them equipped with ballistic missiles 
carrying thermonuclear warheads, was 


S. Navy. 


Admiral Wright, however, points out 


rated as premature by the l 


that “the Soviets have the means of 


producing an atomic-powered subma 
rine. They have ballistic missiles. Their 
time.’ 


‘marriage’ is only a matter of 





relegated 


s 


ace raide} 





The Soviet Naval Air Force consists 


of an most 


impressive array ¢ tne 


modern Soviet combat types, ranging 


long-range jet bombers to helicoy 


trom 


ters 


Lacking aircratt carriers, all are 


and-based. Their crews are trained in 


naval tactics with emphasis on toul 


weather flying. 


As with all land-based airy the 


rpower, 


support furnished by Soviet naval avia 


tion 1s transitory, lasting only during the 


few minutes of “combat time” allowed 


by tuel reserves tor operation over 


friendly or enemy units. As long as this 


remains true, and as lon as even a 


portion of Western carrier strength re 


mains in action, the Soviets will be un 
| 


ible to use the sea lanes tor ir own 


purposes, no matter how successful 


their submarine offensive 


This portends a stalemate in which 


Soviet submarines may be able to sepa 


rate us trom our allies from our 


sources of raw materials, but in which 


the Soviets may lack the 
idvantage by succ 


North 


With neither side 


low up their 
invasion of the American conti 


nent, ible either to 


achieve ctory or to reorganize and 1 


build a world torn by nuclear bombar 
must be declir 


ment, the end result 


and chaos both the Cor 


Western im 
1 


MNUNISE al 


§ must be able 


nd base facilities again 
bmarine-launched mis 


Maintain o\ 


Thrust aside the 


bombard ent, (2) 
communications; (2) 
Soviet surtace, air, and submarine tor 


standing n the way ol amphibious oO} 


erations against the Soviet Union itsel 


It has been argued that the best de 


tense against the 


submar 


United States Strategic Au 


Soviet 
threat is the 
attacking with missiles, « 


Certainly, SAC ar 


Command, 


! | , \ 
bombers, or Dotn 


the carrier squadrons of the Navy px 


sess the power, lacking in World War 


IT, to de Stroy the major bases and si 


yards Supporting a submarine oftens! 


However, since a large proportion ot! 


Soviet submarine fleet would be at 


rsed among small coasta 


tacilities, bombardment alone ts not th 


iInswer 


' \ ire to keep open the sea lanes « 
hich the lit I 


W he lite of the Western wor 


depends and on which eventual victory 


rests, the United States and Allie 


The Soviet trawler, MuUROM, one of a large number of which could become a serious menace to our Arctic stations. 
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Location of the main Soviet fleets and their total complement of naval vessels 
navies muUSt possess the Suriace, alr, lo tl Ad i Wi nt epied \ i 1-1 
ind subsurface power to bottle up the We ge ulong with wi ‘ onolitl Sx NI \ ) c 
Soviet fleet in the Baltic, Black Sea, and give us. The nds a eSé ¢ ‘ leni Sc t He 
the Mediterranean, to “close the gates” led will go only so far. | i Si to ¢ 
of the northern approaches to the Nort! tion, we have decided tha c ( } ’ 
Adlanti =: ee destroy those soviet sub spend so 1 ( i t 
arines and surface raiders that react ourselves against the ( I Dl peach > N 
the open sea, ind to handle sucl related then \ t Na the i I ! I 
threats as that posed by the Soviet vest detense \ ( n wi \A\ Q r ‘ vi 
North Atlantic North Sea trawler fleet And what tl res 1¢ \ seal i 
Adm. Arleigh Burke, Chiet of Nava ire not adequat t the West | 
(Operations, has stated that the United If we wish to ext ( ¢ i nat 
States and its allies « in accomplish thes« oundaries as ir away ‘ ow t i r i 
objecti cs is long as the N\« et Si b wor lers i POSSI \ Wr ol 1 the ( t 
marine force remains as it 18 at present inswered, nd we are 1 na \ talw 4 \ i ( W 
untaining overseas vase i i es na na i ‘ i 
— happens when the Soviets ac ind rge forces our ‘ oved hat ad t oO ' 
quire 1 torce of atomiuc-[ wered oO rseas, tl < tre here cely 
submarines armed with nuclear missiles — the seas. We } ‘ vake 
1S something else again. in eft t inv ot! i\ i ( iva 
“There is no one weapon, no single we e t i S t 
tactic which of itself can provide il e sea, tl W t ( ‘ t noose t ( dea 
inswer to the Soviet submarine menace, write off, also, our | overs ‘ i t ) 
onventional or nuclear,’ Admira illies. a our own overseas s, ( ons Na Rese 
Wright stated in an interview. “The so uir-defense px rv ( Vv awa Vv to 
ution lies, rather, in the coérdinated to about our or athe Wi one 
employment of all our capabilities.” have ensure that anv fi ’ ‘ 1- Wwe 1 tra 
\re we doing enough to counter the will be fought « ind « he Unit rav s t ¢ 
Soviet naval threat? States. | don’t thi \ tt sts of the At t 
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Government of Space 


The principles of international law which governed the conduct of 


nations for many years must be reéstablished on the carth and 


extended to regulate the actions of man as he explores the universe 


HATEVER else the sputniks 
accomplished they performed 

one essential service by bring 
ing to the tore the crucial problem of 
the vyovernment ol space. That prob 
lem was first posed In I1G03 when the 
Wrights unlocked the secrets of pow 


ered flight. As a problem of military 


strategy it flared into the open in 1925 
is the Mitchell controversy. It erupted 
again in 1949 in the so-called “revolt ot 
underlies the 


the admirals.” Today it 


recent dissatistaction of Army officers. 


Che tundamental schism which gives 


rise to. such controversies has been 


swept under the rug as mere interser\ 


deeper 


ice bickering, but it runs far 


Phe 


when it must be brought into the open 


than this. time has now arrived 


and resolved betore the bar of public 


opinion to the end that security and 


tranquillity may return to a 
troubled world 


The 


highlighted as 


| 


crux ot the problem was 


far back as 1943 


by none other than Orville 


inventors Ol 


Wright, one of the 


the airplane. On the occasion of the cele 


bration of the fortieth anniversary of 
Kitty Hawk, Orville Wright issued a 
carefully worded public statement to the 
effect that, while he had no regret tor 
the part he and his brother had played 
in that epochal event, he did deplore 
some of the uses to which the airplane 
was being put. 

At that moment “Unconditional Sur 


render” was a popular slogan and the 
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“strategic” bombardment defined 


term 


the revolutionary air doctrine adopted 


by Western Christian civilization. This 


doctrine revealed a complete right 
about-face in the military posture which 
had characterized Western Christendom 


Kitty 


1815-1914, known 


Hawk and for the 


is Pax B) 


security 


at the time of 


century 


That era ol relative 


aUnnica 


and tranquillity had been governed by 


international law based on the 


principle of limitation as to the 


use ot armed force 


In this atmosphere, the au 


limitless possibil 


plane afforded 


| 
— ities aS an argosy of peacetul 


Then the 


ot military force Was that ot guarantee 


a 
commerce and industry role 


ing freedom of intercourse to those pro 
ceeding upon lawtul occasions and ot 
denying that freedom to such as detied 
the law. That principle of government 
was expressed in international law as the 
doctrine of Freedom of the Seas. The 
doctrine was expressed in two catego 
ries: The Laws of Peace and the Rules 


of War. 


however, 


Sur! 


In World War Il, 
its slogan “Unconditional 
the United States abandoned it 
cal legal posture following the 
blanca Conference in March 194 


Allied chieis of 


British 


the state ado 


concept of strategy 


] 


ment involving aérial attack ¢ 
populations to shatter civiliar 
This concept had its incepte 
mind of a Fascist Italian general 
Giulio Douhet, who beg: 
— 

ar back as 


the subject as 


}" NDAMENTALLY, 1 
traced to Marx and Engels, 


half-century earlier, had author 
concept ol modern total War, al 
of international law 


Had 


de rtake n in retaliation ; 


aérial bombardment 


iwainst al 
1 h; 


| 
could 


breach of the law, it 


justiied under the general rul 


law. Unfortunately, such was 


CAS 


On January 9, 1942 


$3, just prior to the 
ference, \u Marsha 
R.A.F., declared Im a 


Brit in 


: a3 
Casablanca Cor 


Arthur Tedder, 


public statement, “Today lone 


of the 


embattled nations can look t 


striking force in the air unshackled and 
oy oe hial ee 
untrammeiled Dy parochialism and pre 


conce ived 


“shackles” 


ideas. 


Those were, of course, the 
limitations which previously had been 
adopted by sovereign national states as 
an application of a higher law expressed 


in the Ten Commandments. 
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Now, Western Christian civilization alled n r “Orthod 


owed its right to be called an advanced tend TI sn ctween 


civilization solely to the self-imposed West 
limitations expressed in internationa basic 
law. Its adoy n of a posture of ob tarian. 


literation in place of liberation has n« 
only threatened Western § civilization 
with destruction but h: mut In yeopardy nantly 


the survival of mankind. which 


Hence the crisis created by the ad athhiated 


vent of air power and the release ot bly Rome. The hist 


y t 


hasizes the = docume 


or a I 


nuclear energy em) 
compelling necessity 
vival and revisiol ft interna 


tional law under principle 


of limitation as u yt torce. 
In approaching 
lh] 
probiem It is necessa 
interplay of societal tor nm a ¢ iliza 
tion, as revealed by its history. The intel founded a 
ligible held of such a study of history cietal tor 
not that ot ; Mm or national state, cations 
for no single nation has a history whic! 
1S self « xplan worry 
ot study ot 1 rol ft air power 
nuclear wy 1 society containil 
number ta : whose histories 
come intell 
hensive 
forces actin l \ the 
tion. 
Societal ree ll into two 
categories 
first cate 
tangibl 


prises 


eterna 


i bn nter 
ilizatu 


vield to scien 
history be 
report, ind 

] ] 
applied as I nyineeril 
sion, a tre ub } I shoul 
to discover the ( ta malty 
ing and even 1s sy changes 
to correct Tune nal detects. 

In the case of Western Christiat Industry 
iwilization herei had it h th { ’ 
civilization, Wherein air power had its with the ISK ivy 
inception and nuclear energy was re in Americ: doctr 
leased, the very name suggests the pos the slogan “Air Power 
sibility of a twin society. Such a blood recommended 


relative is to be f a twin society 
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strike first with “strategic” air power, 


an action which culminated in the 


A-bombing of Hiroshima and Naga 


saki. 


Subsequently 


the tragedy of “pre 
emptive’” warfare has become apparent 
with the advent of “absolute weapons’ 
and their extension into outer space 
This argues eloquently for a revival ot 
international law and its extension into 
the third dimension. 

International law was founded upon 
the precept of enlightened self-interest. 
By applying the principle of limitation 
is to use, drawn from the Ten Com 
mandments which prescribed the limi 
tations which individuals must impose 
upon their own uses of force in order 
to coexist in security and tranquillity 
under treedom, international law in 
corporated within itself a built-in limi 
military 


restricted to attacks on mil 


tation as to size. For, when 


forces are 
tary objectives, total war gives way to 
and limitation of arma 


limited wat 


ments 


R' STRICTION 


tary force to prescribed military ob 


of the use of mili 


jectives was inspired partly by humani 


tarian considerations now largely 


ignored. But such restraint was in no 


sense inconsistent with elementary stra 
tegic principle. On the contrary, it was 
implicit in that basic principle of crea 


tion, the conservation or wise uSs€ ol 


energy in the universe, which 1s also 


strategic principle of 


expressed in the g 
economy of forces. 

Over the ages, scorched-earth strategy 
has always proved to be false economy, 
a principle that might be paraphrased 


in the question: What shall it profit a 


man though he conquer the world, if 
he first incinerate it? 


International law was, therefore, not 


founded upon abstract theory. It was 


an application of profound wisdom, 


] 


evolved out of the experience of the 


ayes, Hence moral principle is no ab 


straction 


It is a potent spiritual force 


] 
physical force can 


like 


given 


against which no 


long survive. But other societal 


forces it must be direction if a 
civilization is to survive 
give direction to the 


Western 


civilization, we may draw inspiration 


sd 
In seeking to 


forces at work in Christian 
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trom the recent scientific demonstration 
that mass and energy are mutually in 
terchangeable. This suggests an analogy 
in the mutual interconvertibility of all! 
physical and spiritual forces, from the 
temporal and tangible to the eternal and 
This idea 


intangible and _ vice-versa. 


lends credence to the concept of eternal 


1 


lite and provides incentives to the crea 


tion of an ever-ascend 


ing social order. 3 
Western Christian 
civilization is a living 
example of this proc 
ess. In its present phase SS = = 
it had its inception in the sixteenth cen 
tury, a fact revealed in the writings of 
Richard Hakluyt, a cartographer in the 
British Admiralty, a Christian minister, 
and the recognized evangelical prophet 
of Pax Britannica. In poem in 
troductory to his classic, “The Principle 
Navigations,* Hakluyt drew his gospel 
from St. Paul’s letter to the young church 
at Ephesus: endeavoring to keep 
the unity of spirit in the bond of peace.” 
It was this spirit or peace thre ugh 
sea power, and not conquest through 
which caused the land 


that power, 


powers of the Continent of Europe to 


join with Britain in the evolution ot 


international law. 

Until that law can be translated into 
space there can be no letup in the exer 
tion of physical pressures. No. valid 
limitation of armaments can be accom 
plished until international law has been 


s forth 


reestablished and valid evidence 
coming as to compliance 
every major nation. 

Such had 


com 


. « 
evidence can only be 


through reasonable freedom of 


munication and transportation by land, 


sea, and air. Hence, the first requisit 


for security and tranquillity in the space 
upon rules which 


age 1S agreement 


exempt civilian populations from acts 
of barbarism, which rules are in truth 
a measure of the quality of any civiliza 


tion, 


IT practice such rules would deny the 


use of space to any weapon incapable 


of being pinpointed upon, and restricted 
to, such targets as the armed forces of 
the enemy. Acceptance of this principle 
would relegate “dirty absolute weapons” 


to the outlaw category which already 


includes poison gas and bacteriological 


wartare. 

Enlightened selt-interest dictates such 
action with any weapon which is haz 
ardous to friend and toe alike or inimi 
cal to civilized society. And enlightened 
force which 


self-interest, not armed 


backs up the law, 1s the real force of 


anv law 


(love initiative for a movement to re 


vitalize international law should not 
come from the summit but rather from 
the grass roots, and the word must be 
passed directly to people ill over the 
world, The will of the American people 


might be expressed in the language 


of the Preamble to their Constitution 
Abraham 


] 1] 
along the following lines: 


and the words of Lincoln 


“We, the people of the United States 
of America, with malice toward none 
and with charity for all, with firmness 
in the right as God gives us to see the 
right, and in order to form a more per 
fect union, establish justice, insure 
tranquillity, provide for the common se 
curity, promote the general welfare, and 
secure the blessings of liberty for our 
selves and posterity, do proclaim the 
following American objects 

“To promote the orderly expansion of 
communications and transportation un 
der the governance of a body of just and 
equal law, founded upon the higher 
law of creation and evolution, to guar 
antee to the individual his inalienable 
right to freedom of movement while 
proceeding upon lawful occasions; and 
to deny that privilege to such as violate 


that law.” 


HE American object, as defined in 


the Constitution, offers no panacea 


for human ills. It seeks to establish and 


maintain a society founded upon just 


and equal law. For justice gives stability 


to a social order by giving everyone his 


} 


due Justice is the true foundation oO 


society and a principte ot humanity. 


Broader freedom and surer justice, 


. ! 
the prerequisites of an advanced CiViil 


zation, are implicit in the advent of air 


power and the revelations of nuclear 


energy. The manifest destiny of the 


American people lies in the establish 
ment and maintenance of a higher law 


to govern space, 
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The War of Words 


The Soviets have far outclassed the U. 8. with ther linguistic 


firepower, but our “language warriors” are now in training to win 


a conflict where words and not bombs are the weapons employed 


Dr. Jacob Ornstein 





World War II catapulted 


T the midwestern University of 
position of world leadershit 


] = 7 : : ; 
Indiana a freshman listens in- Dr. Ornstein 1s on the staff 


tently to a question in Russian of the U. S§. Department of we were linguistically 
trom his instructor. Hesitating a bit, he {griculture Graduate School When Hitler attacked Pola 
replies, - da, Va govoryu po russki,” Washington, D. C. it present about twenty yt ) universit 
which in plain English means “Yes, I ae oe leave of absence as ves teaching Russiar » handt 

- search associate at Harvard : 

speak Russian.” “Ochen khorosho” the University, Cambridge, Mas: dents. Ey almost twent 
instructor nods approvingly, “Very During World W ar Il. he later, th 
good.” served ‘in the Mediterranean small number of schools. The writer 
A linguistic reconnaissance detects with the Office of Strategn in a sur cently completed 
sounds of Russian—new to American wer oeees nd published by the Stat 
ment’s External Research St 





schools elsewhere in the land. From a 
soundproof booth at Georgetown Uni that only 165 of Ar 
versity a graduate student, assuming of the U.S.S.R. learned by these “lat leges offer Russian 

the gestures and manner of a United guage warriors” helps to strengthen the learners! Other important 


l nited States position in 1 connict East I uropean languages, such as 


Nations interpreter, translates into the 
not bombs ar Bulgarian, Serbo-Croatian, Hung 


tongue of the Soviets a speech on the where words and 


weapons. Up to now the soviet 


settlement of a border dispute. | 


An Annapolis midshipman rises t lentlessly increasing their 


deliver a talk on his recent European power, have left us trailing far behind 


Our own lack of language specialists ines Kremlit 


inguistic hire 


cruise; trom time to time an idiomatk 


error causes his listeners to smile slightly has been arousing national concern out to eq 


At West Point a cadet addresses his Secretary of State John Foster Dulles the ordnance of 


classmates, occasionally groping for the pointed up the gravity of the situation than ten million Russians o 


when he stated, “The United ire busy studying English, not 


correct term as he explains the me ray t 
] ; 1 " 
Soviet aircraft, ‘ States carries new responsibili tion a hundred other world lar 


features of a 
Simulating a class at a Rus ties in many quarters of the globe Young Russians generally 


and we are at a serious disad ruages at the age « 


i 


sian military academy, an ofh- f 12 


cer at the Army Language vantage because of the difficulty cow elementary school e\ 


in finding persons who can dea three R’s to eight-y 
<} 


tation Soviet unitorm, holds forth a with the foreign-language problem. In sively in Englisl 


School “disguised” in an imi 


terrain problem. terpreters are no substitute. It young Ivan attends tl 


] ms ] 7 ” ’ 
lege freshmen to General Maxwell Taylor, one of our srednyaya shkola, or compl 


army colonels, these are the men who foremost military leaders and 


Ranging from col 


a master school. he is 1m tor six solic 


are fighting a little-known but impor of six languages, recently declared, “I foreign language study. Add thr 


f the am convinced that increasing our know! to this if he goes « 


tant battle. Objective: mastery o 


vitality strategic Russian language. edge of foreign languages will add sig educational institution 


ur national security.’ No nation in the 


Every phrase and idiom of the tongue nificantly to « 
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so much time and effort to the “war of 
U.S.S.R. A 


network of special language institutes 


words” as the formidable 


has been established in all the fifteen 
republics of that vast land. New York 
Times 


recently described a visit to the Moscow 


correspondent William Jorden 


State Institute of Foreign Languages, 


where 2,500 hand-picked young Rus 
sians receive a total 5-vear linguistic im 
mersion. Entering the Institute's projec 


| 


tion room, he heard a second-year 


student supply the English narration for 


a film showing a visit to the Moscow 
Zoo. The youngster went on for twenty 
minutes, betraying only a slight accent 
and making a few minor errors of usage. 
Not 


even could have approached a 


\merican graduate students 


similar 


many 


performance in Russian. 


tie ORTUNATELY, our chronic 
indiflerence to foreign languages 

has not been entirely outgrown. This has 
combined with the fear of the difficulty 
of Russian, about which so many mis 
conceptions are current, to keep Ameri 
can youth away from its study in droves. 
However, those pioneers who have 
braved the mysteries of this little known 
tongue have been pleasantly surprised 
to find it easier than high-school Latin, 
have discovered that the 


and they 


strange-looking alphabet can be learned 


in about an hour and that the language 


closely related to other European 


1 by such words as i 


fra tor sister, mat tor 
mother, ¢ da for water, and so on). 
Be that as it may, the average college 


student has given Russian the cold 


shoulder, thus failing to help build a 
national reservoir of 


\t the 


tary 


Slavic specialists. 

m iT | | ] 
Same time our civilian and mii 
a tool for in 


needs for Russian as 


terrogation, interpreting, research and 


1 ial f } 
analysis, and a score of other uses, are 


growing apace. 


ae MIED by this 
aa 7 


-now-how, the Government and the 


| i k ol linguistic 


armed forces have been forced to go into 
business on a 


Ameri an 


history. The largest program to be de 


the language-teac hing 


scale never before known in 


veloped thus far under either civilian 
or military auspices Is that ol the Army 


Language School in Monterey, Calif. In 
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Babel” buck 


privates rub elbows with held-grade ot- 


this modern “Tower of 


hicers in eleven months of all-out train 
ing, with just enough time allowed for 
a bit of physical exercise 

The school teaches 27 other Eastern 
and Western languages, but Russian is 
students 


far in the lead with some 50x 


and 150 instructors—a student-teacher 
ratio enjoyed by few learners anywhere. 


lhe 


from the colorful ranks of tormer diplo 


corps of professors is recruited 


mats, political leaders, generals, journal 
Nikita 


Romanoff, nephew of the late Nicholas 


ists, and even includes Prince 
II, last of the Czars. 

The Russian-language march also has 
been joined by the service academies. 
At West Point fully one-titth of the ca 
dets have been exposed to two years ol 
Russian by graduation time. 


Not to be 
counterpart, the Naval 


outdone by its mulitary 


\cademy likewise has 


elaborated a_ practical 


program of Russian 


courses, which, inciden =x ; 4 
tally, are open only to 
the cream of the students. Here , too, un 
derstanding and speaking are the order 
of the day, with stress on naval termi 
nology and etiquette. 

Dangerously lacking language-trained 
personnel to man its far-flung outposts, 
the State Department ten years ago set 


up the Foreign Service Institute. Its 


Language School, stafted by crack scien 
tific linguists, offers courses in Russian 
and the major Slavic tongues. 

Institutions, 


there are encouraging developments all 


Turning to academk 


C;reat unl 
Yale. Co 


lumbia, Indiana, Princeton, Calitornia, 


along the linguistic front 


versities, such as Harvard, 


Washington, Cornell, and Fordham, 


hard-hitting programs 


have built up 


which instruct American youth not only 
in the language but also in the back 
ground of the Soviets. Smaller schools 
such as Haverford, Colgate, Smith, and 


Vassar 


ties 


} 


also have added excellent facili 


In the Nation’s capitol, the George 
town University Institute of Languages 
and Linguistics has made an outstand 
ing contribution to the language effort. 
This unique center has trained hun 
and military officers 


dreds of civilian 


bound for overseas duty in some forty 
foreign tongues. Modern teaching meth- 
ods and the most advanced electronic 
equipment lend real impact to George- 
town instruction. 


All these 


respectable beginning in the prepara 


programs add up to a 
tion of Russian linguists, particularly in 
the elds of military affairs and interna 
tional relations. However, one sector of 
that of scientific 


the linguistic front 


Russian—is still woefully neglected. 
When so much is being written about 
the possibility of a Soviet technological 
“break-through,” we can hardly remain 
indifferent to the inability of our scien 
tists to read Russian. 

The 


time he receives his full training, has 


Soviet man of science, by the 


been exposed to about ten vears of lan 
guage study, with stiff tests to pass in 
several tongues, particularly | nglish. By 


painful contrast, only a handful ot 


American scientists can follow Soviet 


research writings in the original. Conse 


quently, they must depend on transla 


tions or abstracts. This results in a dan 


gerous time lag and leaves thousands 


of articles and books, shedding light on 
technological developments in the land 
of the hammer and sickle, to gather 


dust on library shelves. 


| lis obviously high time that Wwe take 


f the Nation’s civilian and mil 


STOCK ¢ 


ls for ll as other 


itary needs tor Russian as we 


1 


strategic languages. Present programs 


ire definitely insufficient for our long 
term requirem< nts 

Little can be done, however, until 
both school administrators and students 
become more fully awar>©e ol Russian 
and other East European languages vital 
to the national interest. This could be 
done by a systematic information cam 
paign, sponsored jointly by Government 
agencies and educational organizations, 
spelling out our needs and exploding 
the myth that Russian is so difficult that 
an learn it 


struggle for the 


only geniuses « 
In the “minds of 
men” America cannot aflord to remain 


tongue-tied on the international front. 
Although at present badly outdistanced 
by the U.S.S.R. in the 


there is still time to step up our teach 


“war of words,” 


ing not only of Russian but also of the 


languages of her satellites. 
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AMERICAN ARMAMENT, V 


A Fighting Ships 


OF THE UNITED STATES NAVY 


An outline of the operational vessels employed 
in combat by the United States Navy, de- 
signed by engineers and scientists of the 
naval service, educational. mstitutions and 
industrial organizations and produced by 


American industry for the national defense 


Copyright 1958 by 
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Modern Aireralt Carriers 


The U.S.S. Forrestat (CV A-59), above, is the first of a class of 6 modern 60,000-ton attack carriers. Length 990 feet, beam 129 
feet, flight deck 250 feet, speed 33 knots. She has an angled landing deck, steam catapults, and enclosed bow structure. She car- 
ries 90 to 100 fighters and attack bombers and eight 5’’/54 dual-purpose guns. The U.S.S. Tuetis Bay (CVHA-1), below, is an es- 


cort carrier converted for trial as a Marine Corps helicopter assault carrier. Armament: eight 40-mm. and twenty-four 20-mm. guns 
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Guided Missile Ships 


y 


The 2,400-ton 4 DDC-1 ibove, is our first guided-missile destrover converted trom the (, lass. Leng 9 
feet, beam 40 feet, speed 35 knots. Armament: one Terrier missile launcher, two 5/38 twin ounts forwar o 3” SO twin mounts 
two Hedgehog launchers. Below is the 13,600-ton U.S.S CLG-1) guided-missile feet, beam 71 feet 

\rmament two lerrier launchers tw 55 triple mounts five 5 Ss 50 twin mounts 


speed 34 knots 
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Guided Missile and Nuclear Powered Submersibles 


* mg 


Ihe 1,525-ton U.S.S. TUNNy (SS-282), above, is a converted fleet submarine fitted with housing and launcher to handle Regu- 
lus I surface-to-surface missile. Length 311 feet, beam 27 feet, surface speed 21 knots, submerged speed up to 10 knots. The 
U.S.S. Skate (SSN-578), below, is the third nuclear-powered submarine commissioned, and holds the transatlantic underwater 
crossing record. Displacement 2,700 tons, length 265 feet, beam 25 feet, speed 23 knots. Probably six 21-inch torpedo tubes. 
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New Submarine Developments 


rhe U.S.S. Atsacore (AGSS-569), above, is the prototype of a revolutionary “whale-shaped” hull design that concentrates on 
maximum underwater efficiency. From this test vessel the Navy has developed the Skipsack, a nuclear fleet submarine of 2,850 
tons to be followed by a 3,000-ton class of 6 SSN’s now building. Below is an artist’s conception of a fleet ballistic missile sub 
marine SSG(N). Authorized in the fiscal 1958 supplementary appropriation, it will launch Polaris missiles without surfacing 
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Heavy Cruiser and Command Ship 


Rg PARTE cect 5 





Ihe L.S.S. Newport News (CA-148), above, is one of the last three postwar heavy cruisers. Displacement 17,000 tons, length 
56 feet, beam 75 feet, speed 35 knots. Armament: three 8”/55 triple turrets, six 5/38 twin mounts, twelve 3°/50 twin mounts 
The 17,000-ton U.S.S. NortHampron (CLC-1), tactical command ship, below, is the only one of its class. Length 676 feet, beam 


| feet, speed 33 knots. Armament: four 5/54 single mounts, four 3/70 twin mounts. Carries tons of communication equipment 


















Modern Destroyers 





The U.S.S. Mirscuer (DL2), above, is one of four in this frigate class. Displacement 3,675 tons, length 493 feet, beam 49 feet 
speed 35 knots. Armament: two 5/54 single mounts, two 3 70 twin mounts, two Weapon-A directors and launchers, | rped 
tubes, one depth-charge track. The 1,450-ton U.S.S. Deary (DE-1006), below, is one of a new postwar class. Lengt! i fe 

beam 37 feet, speed 25 knots. Armed with two 3/50 twin mounts, one Weapon-A launcher, depth charges and torped hes 
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New Seapower for Tomorrow 





Above is an artist’s conception of a guided-missile frigate (DLG)—a follow-up on Mirscuer class. In addition to missile launch- 
ers fore and aft (Terrier or Tartar missiles) it will carry two 3-inch twin mounts and antisubmarine warfare weapon launchers. 
Twelve of this class are authorized. The next class will be nuclear-powered which will give these vessels unlimited range. 





Above, drawing of the nuclear-powered attack carrier (CVAN-65). Preliminary figures list: 85,000 tons’ displacement, length 
1,088 feet, beam 133 feet, speed 35 knots. Armament: four guided-missile batteries, one for each quadrant. Below, artist's conception 
of a current guided-missile cruiser conversion project. Main battery: Talos missiles, secondary battery Tartar missiles. 
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| Advi y Oo 
Advice to a Young Man 
Al this time when the problems of technical education for the youth 
of America are in the forefront of popular discussion, these words 
of wisdom are as timely as when they were first written ten years ago 
E. B Gallaher 
Y dear Robert—You ask me to ver those less fortunate. But 
lay down tor you a tormula now t what t oime 
or success 1 fe—a dithcult ‘ rer wee , in and cannot ' 

: . : ' Ta? the 1 me n Ova harruny “2 erase 
task, indeed, but | will try my best to sees Penne ee Sigbotss to the fata rror of belie 
give you some of the basic virtues of Fel caine © 2m P when thev graduate thev are 

‘ which 1 succes ll lite must « built. puoviic attention s focused It immediate success 
I will attempt to give you a long day on the shortcoming na All vour college cours 
range program i program tor your neea 7 Can hats you 1S to coordinat our 
3 ak ture in the United States t teen 
ife’s work to be accomplished over ul ge: , : art thinking and analy You ar 
; years, not a program or nimedial nou It ° epublished he itie of a great INV sulnect 
success. with the thought that it 1 ot tended that wher 
In the first place, vou must detine help i Sallize [AINRKING vou will be sk inv ora 
what 1s meant by iccess betore you ca set ere) f relates | he purpose ‘ vou a bir , 
plan to achiev t. You must have l va ‘se ees " Vv ¢ the ric rects wh 
definite objective. tion ”y times nave cted t t Iv: to tea 


Do you wish to acquire great riches ta ic pr Ow ve 


Do vou Spl to become a leader in in The eff ris i {he Ime? 7] to ¢ Lain spec or ot! 
- de , ; , 
dustry? Do you wish to acquire a repu Ordnance Association he mav need it and then how tr 
idi aes e: ] y?? meni ’ 
tation as a scientist or an engineer ()r, : The ollege our lso ence to 
T f? , through ent 
POSSIDIY, Vol iv have no ambition tl " 1 character and to inst 
cau , ¢ r tea t/ ‘ oO 1 
become vreat and are looking lorward » j ‘ j j ett c ¢ v ' hy . - oe 
to a quiet, normal, usetul lite wi ict \fr. Gallaher your se. mec} 
vou can develop to the maximum oft When \ raduate ve . 
" T 
your mental and physical ability. When published ten year with theori 
] } i fé¢ it ,) wic? p)] ‘ 
Success means the accomplishment of S , . , ha - — sia 
er nd. It estimat ' 
a definite objective. ike in vour pro - 
t/ tf? re ft , ” , n en | 
, , 
One thing ts certain: we all cant be es were printed. Thi th 
, , , : - 
great leaders, great scientists, Nor possess the late Edward B. Gallahe \ ICTR diploma is not 
| ' 
4 1 serene , din oducts lees aft 
yreat riches. lo achieve ny ol these we fu CUGING au aditsi wow - 
] [he l i Ca State ; , 
ourselves must be outstanding, possess : world or evet » mehecsion. fe 
a combination of virtues, and have more . See ee " 
issoc 77 , Ne Wes ent ; pr? Calls ‘ yOu ive Sscerve 


than our fair share of luck. We must, Clover Manuterturie Cos technical apprenticeshin a1 


therefore, look at things 1n a realistx fan) Vorwalk Conn H prepared to enter _ - hi én 


manner, tor we are living 1n a realist WIAVIGAL 10g ole r expres Your advanced tra ny. th 
] sion, ind sf “und f Mls ' ‘ 
world. be obtained u lustrv. whet} 
4 i presente her re a tnibut ‘rn . > ¥ 
. You are fortunate to be a student in “| ; } tr , 
Ais tdership Crly ce i \ ectur 
one of our est engincering colleges, yusiness adm} tratior 








which immediately vives you an cadye Get this clearls . 
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will have made the first great forward 


step tor future development. 


y' U 


working in a country where 7o per 


should realize that you will be 


f the entire population have in 


tellects of children 14 years and under 


cent ¢ 
when they reach maturity—people who 
can do little thinking and planning for 
themselves. There are 16 per cent who 
have the normal intelligence of a person 
of mature age, 9g!) per cent who have 
superior intellect, and only 4! per cent 
who have very superior intelligence. 
We can immediately state that the 7 
per cent, having low intellect, must be 
provided for or guided by the 30 per 
cent who have normal to highly supe 
This is 


taking place throughout the country. 


rior intellect. exactly what 1s 


You have succeeded in entering col 
lege, and the expectation is that you will 
graduate. This would indicate that your 
intelligence will be found at some level 
within the 30 per cent group. 

There are thousands of other boys, 
however, who have not had the advan 
tage of a college course. Among them 
there are many who rank high in in 
telligence and who have acquired great 


You 


prised, therefore, to find many noncol 


knowledge. should not be sur 


lege men working their way up to the 
top over college bred men who may lack 
more ot 


one or the essential qualifica 


tions for success, 

Success will depend on a number of 
things: your intelligence, the amount 
ol general and worldly knowledge you 
have acquired and knowledge of your 
particular work, tireless effort and your 
ambition to progress, your moral hon 
esty, your ability to work with others as 
a team, your ability to raise and lower 
your own level to the level ol intelli 


gence of those with whom you must 
work and to do this so simply and easily 


that it becomes unnoticed. 


one should realize that knowledge 
li > two separat 


and intelligence are 
and distinct attributes. You must possess 
both to succeed in a big way 
But even higher intelligence and great 
knowledge are not sufficient if you wish 
to direct or manage other people. 
You must train yourself to make de 


cisions quic kly after you have the facts. 
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You must not temporize, as this is fatal 
In an executive, 

You may obtain an engineering de 
vree, but this does not mean that vou 


will follow engineering all your lite. 


Chere are thousands ot top executives 


| 


In Our great industries who were trained 


as engineers; now they are managing 


or merchandising. Their college course, 


however, has been just as as useful to 
them in their present work as it would 


have been il they had remained in en 


gineering. 
As you progress in lite you may find 


you are better suited and more inter 


ested in work other than engineering. 


Don’t be afraid to change jobs often 11 


the work you are doing fails to absorb 
your thoughts and energy completely 
But do all your changing if possible be 


tore you are thirty. By that time vou 


really should have found the kind ot 


work you are most interested in, work to 
which you can devote your best effort 
and be happy. If you change jobs often 
after you are thirty you may be looked 
upon as a rolling stone, and no one will 
have confidence in you. 

until you have 


UT off marriage 


found yourself, Have a good job 


where you can earn enough to support a 





} Fi } +9 
should realize thal 


“You 
knowledge and intelligence are 
se parate 
tribute 3 You must POSSESS 
a bi 


higher i ntelli ge nce 


two and 4@istinct at 


both 
way. But 


to succeed in ¥ 


even and 
great knowledge are not suffi 
cient 1f you wish to direct or 


I , . ry/ - + rnle 
naunage other people. 
You must tratn yourself to 


make decisions ou bly afte? 
you have the facts. You must 
not temporize, as this is fatal 
man executive 


“You 


necring 


may obtain an engi 


, , 
degree, but this does 
not mean that you all follou 


There 


: , 
are thousands of executives in 


engineering all your life 
our great industries who were 


j 


trained as engincers; now they 


are managing or merchandis 
ing. Then college course, how 
ever, has been just as useful to 
them in their present work as 
it would have been if they had 


remained in enginecring 











go into 





family—a_ job 


where you are positi 


you are abic to give full Value t 


that 


your emplover with the reasonable cer 


tainty that vou will be able to remai 


employed during slack periods as well as 
during booms. 

The to the stability 

' ‘ 


ot your job is that you may be overpaid 


vyreatest danger 
| Ih} n f the fh to | ] | 
and will be one of the first to be dropped 


when signs of a depression ippear or 
business falls « if 


\gain, 


ing school 


may | suggest that a boy lea 


and rushing Into marriage 


] 


fails to realize that when he has reached 


} 


thirty, has obtained a firm position iu 


the world, has acquired the friendshi 


of progressive and prosperous associates, 


} 


in many cases, be attracted by 


an entirely different 


he will, 
sort of girl than 
when he was twenty. 

\ wife must be capable of develop 


ing with her husband. She can either 


| 
help or ruin his career. What she lacks 
will have to be made up through greater 
ability and effort on his part. Sometimes 
The 


heen 


this impossible. lives ol 


' . 
proves 


| 


] ] 
capable 


many men have ruined 
by an unfortunate marriage 


As a single 


to any part of the country where an op 


man you can move about 


portunity 1s presented: take almost anv 


kind of a job if the prospects seen 
: : 
rood, regardless of the salary offered. 
] 
uUways 


If you are married you cannot 


do this you must stay put, and you 
must earn enough to support your tam 


Yo yu 
] 


ana 


ily regardless. therefore, 


take 


which might be to your ad\ 


cannot, 


normal reasonable chances 


intage. 


AD you asked me the same ques 


tion twenty years ago, I would 


have stressed the importance of saving 
every dollar possible to build up a fund. 


: i 
to be empl yed first for the education 


of children, then to provide for your 


1 


family in old age. 


Saving is still important—very im 


portant—whether it be in the form of a 


savings account, insurance, a home of 


your own, or 1n sound securities. 
B lit ] } 
»uUT CONdItIONS today are not the same 


as they were twenty vears avo. 


In those davs we were all tree to do 


as we pleased. If we were intelligent. 


hard working, and thrifty. we could 


rapidly acquire enough knowledge to 


business for ourselves, keep 
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practically all our earnings to reinvest 
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in our enterprise, 3 aduallv DULIG Up al In ceking a jol dont make the csual mistake no a value 
; ; ; | 
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sire to get ahead in the world, your best ‘If you aspire to management ana ett a dership ‘ 
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”) ” nave ind promot n ent ’ wit rath . 4 
thoroug! Vy sol ] terprise which pre —_ wees . on Ss wes a ene 
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should not Lt to se I ‘7 
dustrv in which you could become really 
interested tne associate yoursell W ! 
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ess in the world unless you are able t 


transmit them to others in language 


they understand and make people work 
with you happily. You must remain 
very human no matter how high 


get. All big 


human. 


you 


men are invariably very 


\s far as possible, do your own inde 


pendent thinking. Read copiously and 


talk with others on any and all sub 


jects, then do your own deciding. It is 


dangerous to set up some one in your 
mind as an oracle, as he may lead you 
tar aheld in moments of critical deci 


Independence of thought is a 


sions, 
gre at asset to everyone, 


You 


kind to obtain a change of thought, but 


will need recreation of some 


a character where 
Never 


busine SS 


let it be of you cal 


dip in and out at will. allow 


your recreation to become a 
with you, otherwise you will become a 
slave to it. 

If you must drink, drink like a gen 
allows himself to 


Many a 


career has been ruined through over 


; ] 
LOO! 


tleman. Only a 


become intoxicated. brilliant 


ndulgence. 


| k. triendly with everyone but choose 


personal friends with 


your care, 


for triends can exert a great influence 
on your future success or failure. 

Your close triends should be of your 
own mental level or of a higher level; 
never of an inferior level. Select those 
who are intelligent, ambitious, anxious 
to succeed, frank and reliable—men and 
women who want to lead, not tollow: 
people who are a success. 
your alwavs 


During younver years 


have a number of triends who are a 
few years older than you, those some 
what more advanced in position or hay 
ing more responsibility. 


\fter 


friends as possible among younger, ag 


you pass fitty, make as many 


vressive men who h ive become success 


ful men who re doing things: he 


cause, as WE vrow old. we are more 
than apt to slow down, tak« things easy, 
and espec ially is this so if we have be 


We 


young active men about us to keep our 


come prospe rous. the retore need 


views 1n lin with current thought. 
Keep your old triends, of course, but 
remember that old companions, without 


umbition, for an old man, will quickly 


996 


bring his business career to an 


Steer clear of all those who think or 


] 


: . 
talk of socialism or communism. There 


are many of this kind all about us. 
Their purpose is to wreck our tree 
American institutions. Your mere as 


sociation with subversive characters 


could easily wreck vour life. 


Do not be overbearing in your con 
versation with others: you may have 
vour say all right, but you will have 

1 


learned nothing, as steners will 


] 
neep 


your 


quiet. Following this to the end 


point you might even gain the reputa 


tion ol being a know-it-all and thus cut 


vourselt ott trom much important 


know ledge. 
you can. 


Help those around you all 


Every bit of help you give others will 
come back to you tenfold. You must 
have a sense of responsibility to vour 
fellow man as well as tor your own 


well-being. 


Don’t fail to show your appreciation 


for favors and little courtesies given 


yvou—it pays dividends. It’s so easy to 


take things for granted, which always 


offends. 


As suggested, vou will find your 


} 


evel sooner or later, and when you 


reach this level your provress upward 
will stop. Your aim should be to keep 
and 


} ,) }} 2 
yourself mentally and physically fi 


. " mi 
in trim so as to go as far as you possibly 


STATED at the that IT was 


ittempting to give 


outset 


vou a long-range 


program. But even if my suggestions 


' 
were perfect and you were to follow 


] 


- 
them completely vou still may be cer 


tain that vou will have lots o 
| 


pc rplex 


ing problems and lots of vriel on your 
life’s journey. 

The reason for this is that you are 
bound to make errors: also that you 
will be dealing with hundreds of hu 
man beings, each having his own per 





Reprints of 


be supplied at $5.00 a 


5 
, 
thar uantity f 
postpata Juantities oO 


co 


s than a hundred copies are 





ble at 8é¢ each. Send re 


availa 
quests with check (no stamps ) 
to: The Imerican Ordnance 
\f ll Bu la “i 
Washington 6, D.C 


S 





sonal equation, each havin 


and 


mental level 


honorable, some tricky or dishonest. S« 


some being honest 


the best-laid plans otten will be throw! 
out of gear through no fault of your 
own, 

You will have personal periods ot 
prosperity as well as pe riods of depres 
sion—sometimes real trouble. But you 
must never lose your determination t 


surmount all difficulties. Never let then 


get you down 
Keep out ol debt if yx ssible, If you 
let it be from a bank, not 


from an individual, for we are 
individual 


must borrow, 
ipt to bk 


1 
careless In repaying ioans, 


resulting in bad blood and often enmity. 


| 


If vou should fail in some undertak 


in with renewed vigor 


succeed 


ing, go at it ag 


Ultimately bound to 


I know, bec 


you ar©re 


during the sixty vears 


use, 


in which | have been earning my liv 

ing, | have had periods ot great pros 
1 period | | ‘nt brol 

peritv and periods when went Droke 


had “thrown in the sponge’ at 


It | 


j 1 


such times | would probably be on re 
lief today with a wrecked life behind 
me, 

| very in at the top today has had 


his ups and downs but has refused to 


be licked. That’s why he is on top. 
If | had to pick out briefly the ele 
for success, | snouk 


first followed closely 


ments which make 


place intelligence 


bv knowledge—both general and special 


acquired as you progress, strict 1n 
tegrity, modesty, sincerity, the ability to 
work with those around vou, intens 


interest in your work which you must 


love, extreme faith in your own ability, 


faith in your fellow man, faith in our 


system of free enterprise, faith in our 


viven you the chance 
And, 


gv1rous faith, 


country which has 


to live as a free man and prosper 


1 } } 


last but not least. strong reli 


which teaches that vou must do unto 


others as you would that they should do 
With half the world steeped 


| 


unto you 


mn itheism, our greatest need 1s sound 
! 


religious faith faith in God to whon 


, 
we may turn for help and guidance. 


Alone we can do ne thing 
Good luck. my | 


’ . 
ea) Fear no one: 


keep vour chin up: rely on your own 


ability and | 1 work so that you may 


leave this world just a little better for 
your ha I lived better for those whe 
ire to follow u. Never lose faith! 
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The Fortieth Annual Meeting 
of the 


American Ordnance Association 
by mvitation of 


HONORABLE THOMAS 8S. GATES, JR. 
Secretary of the Navy 


and 


ADMIRAL ARLEIGH BURKE 
Chief of Naval Operations 


wall be he ld 
Friday, May 9, 1958 


At Sea with the Navy 


EMBERS will embark at Mayport, near Jacksonville, Fla., join 

a task force at sea, and will be afforded an opportunity to wit- 

ness current tests of latest missiles, aircraft, shipboard and undersea 
weapons. 


@ A dinner meeting will be held on the evening preceding the tests 
at the George W ashington Hotel, Jacksonville. 


@ Invitations and detailed announcements were mailed to all mem- 
bers of the Association, March 25,195 &. ( ‘losing date for reservations 
was April 24th. Only members may attend. 








The SeaMaster Rides Again 


& nied 





The Navy's new 600-m.p.h. P6M Martin SeaMaster is shown in these photographs undergoing taxiing tests on Chesapeake 
Bay. The outwardly canted wing-top engine nacelles will eliminate heating of the afterbody fuselage when the inboard 
engine afterburners are used on take-offs, This is the first of 24 minelaying seaplanes under construction at Baltimore. 
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Defense Highlights: Monthly Review and Outlook 











e Reports on Space Exploration..-Now we have three Piper to fly a sat ' ‘ ul the 
lengthy reports understandable to the avman that ypive .« th. Yet a \r \ ul yhit “ 
tabulous view of the torward thinking ol a large wdy Ol MAplorel i\ Cc Une rst ser to urs I 
American scienusts. The American Rocket Society group — hit the mo 
was noted in these columns in the January-February tissue ¢ t ( ecuon, Dr. Katia tea 
Orpnance. There, indicative of the zeal of the rocket man, iny shot on the mo we ; e caretul not to « 
a fairly concrete program of me and money Was outlined. — taminate th oon’s surtace in a biolog SETS Chey 

The Earth Satellite Panel ot the United States Nationa once;»rne that Ic 2 « iny ! lary I ol yer ‘ 
Committee tor the International Geophysical Year now has por ‘ c destroy 
presented a program entit ed “Basic Objectives of a Ce 
tinuing Program of Scientific Research in Outer Space. e Atomic Demolition.—In the Army's package of trick 
[hese scientists and engineers are chairmanned by Dr. Rich nention has been made of “atomic demolitio terial t 
ard W. Porter, who is on the scientilic stafl of Genera IS assur that these are kit-sized atu harges tor deme 
Electric Company. tion « ridye ind structures tt tie 

This report vives 1n deta | the many areas in basic resear h 
that should be explored through satellite programs to 1 e Expenditure Bottleneck.—Leygislation to put a pending 
crease our scientific knowledge. No attet pt is made to pre authority or the al ed torces of! i i la MASIS 
dict times or costs, but the research objectives are presented crued expenditur ict, WI can ad ustrator s night 
in the order of increasing complexity beginning with tl nd an accountants gold ne. It apparently was backe 
moon and ext nding to the close r planets Strongly Sa hor le ol ) ( | incial pec c wl 

The third report, presented to the President by James R. m1 IC 1 it Would cut cost ind mecrease cihicie \ the ) 
Killian and his Science Advisory Committee, is entitled “I tense Department. Few sce to ay te the Gover 
troduction to Outer Space.” Chis is a primer to explain why ( plier orass of financial legisiatk ind the powers tl 
a national space program should be undertaken. It is relate Bureau of the Budget. the General A Orn 
more directly to the exploration of space and without detai hain of comptrollers throughout 1 Detens ta hm 
delineates the scientific objectives by fields such as geoplt that ce ite the exp liture « priatiol 
and meteorology ind presents a timet ible ol objects Ss under Too t nadustryv i t t i ents « \ < 
the headings early, later, and still later. lelaved more than ever ntracts W } to be di 

The report ilso presents a finding oft interest in the na out int e, and a tary orps ot ti cee ] 
tional-defense picture. It states that schemes for ust sate by De ec to Ket the itn il re rds requir " it 
lites or moons as bases for launching missiles against the greater expense ) t S Ur ( 
earth would be “clumsy and ineffective in comparison wit! loubt that the new law ca ‘ | tered at a 
the use of the earth as a site The report did acknow 1c 
the great advantage of satellites and moon observing stations 7 Battleships as Auxiliaries.—The Navy is considering co 
for long-range communications, reconnaissance, and irat erting one of its mothballed batt to a fleet 
weather prediction. supply center. The battleship could carry vast loads 

nitie | ithe Wit! eX t sea-kec 
e More Ordnance Vehicles.—One of the first actions to help = quality and high speed, it cé , ppl lisperse 
check the recession is the release of about $100, . n force better than the standard fleet auxiliaries now 
orders to numerous truck and trailer producers for ordnanc: ‘unds for conversior iv be rec t the f t 
vehicles. including gas tankers, cargo trailers, and the star 
ard militarv trucks used in support of combat operations. e Missile Progress.—Missile developments continue at a 
cr accel rating pa T} An | ree nas ¢ bark ( 

e Satellites and Moons.—There is confusion between moon najor program to develop a s el IRBM to he ‘ 
satellites and satellite moons in speeches and headlines. The Minuteman. There is little duplicat here with the Navy 
Army's Explorer series, in which seven launchings have Polaris, according to Maj. Gen. B. A. Schriever, Commander 
been authorized, is at times referred to as “moon launching.’ Air Force Ballistic Missile Command, who claimed that “tt 
The Air Force announces that it can be ready to hi the yroblet Ss iSSOM ited witl launcl ins nN issiles Iror i 
moon late this vear and somewhat thereafter fly a satellite marine are vastly different than problems of launching 1 
around the moon. It is also going ahead on project Pied  siles from the ground.” 
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There is also the Pershing solid-rocket project under Army 
Ordnance. Redstones, Bomarcs, Thors, and Jupiters, and 
several lesser missiles have been successtully roaring off the 
pads at Cape Canaveral; key components of the Army's 
Plato 


propellant Sergeant is being readied to replace the Corporal 


antimissile system have been tested; Army's solid 
missile; and Air Force will have its first Thor missile squad 
ron combat-ready in June, to be followed by a Jupiter squad 
ron in the fall. 

Approximately 13,000 Sidewinder air-to-air missiles and 
16,000 Nike Ajax ground-to-air missiles have been built or 
ordered. The Air Force’s advanced type of Bomare suriace-to 
air missile and the Navy’s Regulus II are ready for pro 


duction. 


Rear Adm. F. S. Withington, in 
his final conference before being relieved as Chief of the 
Navy 


Navy's war capability that have not been stressed heretofore. 


e New Navy Ordnance. 
Sureau of Ordnance, revealed some features of the 


He predicted that the first test of an operational model otf 
Polaris would be from a stationary launcher by September 
1959; such tests to be followed by firings from a moving 
launcher, a shipboard launcher, and finally from a sub 
marine. He explained the increased thrust in the latest solid 
propellants was obtained in part by metal additives such as 
powdered aluminum. Some test vehicles already have been 
fired. 

The range of the Navy’s underwater tracking and detect 
ing systems is now about 3'4 miles, a vast improvement 
over World War II. 

He also mentioned a “swimming mine” which can be 
pointed to travel into an enemy harbor and programmed to 
sink and be activated as a shallow-water mine. 

Admiral Withington commented on some areas where 
quantum improvements are sought, such as increased range 
for air-search radars, higher-speed torpedoes for use against 
atomic-powered submarines, and the need to speed up con 
struction of missile-firing ships for which present funds are 
limited to $1.5 billion. 

In his new duty as Commander, Naval Forces, Japan, Ad 
miral Withington will have as his primary task assisting the 


Japanese to build up their naval forces. 


e Manpower for Atomic Warfare.—Evaluation of exercise 
Saber Hawk, conducted by the United States Seventh Army 
in Germany using over 100,000 men, shows that “at least as 
much manpower will be required in atomic warfare as in 
conventional.” Both aggressor and defender in the exercise 
used numbers of simulated atomic weapons and employed 
small battle units widely dispersed. The heavy demand for 
replacements, including fully organized battalions, rapidly 


drained the available manpower. 


Roy W. Johnson, formerly a vice 


e Advanced Research. 
president and group executive of General Electric Company, 


as Director of the newly established Advanced Research 


Projects Agency, has organized his top staff for action. His 
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immediate assistants, all men of highest caliber in science or 


technology, are: Deputy Director, Rear Adm. J. E. Clarke, 


formerly the Navy's guided-missile director; L. P. Gise, 
formerly assistant director of the Division of Military Appli 
cation, Atomic Energy Commission; and L. L. Lind, on 
leave from Ebasco Services Company. 

Another member of the team, Dr. H. F. York, director of 
the Radiation Laboratory at Livermore, Calif., will serve as 
chief scientist as well as with the Institute of Defense Analy 
sis. The latter is an association of universities that operates 
under the direction of the Weapons Systems Evaluation 
Group, headed by Vice Adm. J. H. Sides in the Office of the 


Secretary of Defense. 


e Undersea Oil Tankers.—A giant submarine oil tanker is 
under study by the Maritime Commission which has asked 
General Dynamics Corporation to make a feasibility study on 
a nuclear-powered, undersea craft to run just below the 
surface at 35 knots, as against 18 knots top speed tor a sur 
face tanker. The advantages expected are the elimination ot 
lost time in heavy weather, lower hull costs, and smaller 
crews, although a large hazard pay bonus would have to be 
added. 

At the same time, Mitchell Engineering, Ltd., and other 
scientific organizations in England have been making plans 
and models for a similar nuclear-powered undersea tanker 


for Great Britain. 


-The U. S. Naval Gun Factory in 
Washington, D. . is in production on missile launchers 


When Rear Adm. F. S. 


Withington stated recently that “there is little need for con 


e Guns to Missiles? 
and other items of naval ordnance. 


tinuing activity in the gun shop itself,” he alarmed many 
who don’t know that the gun shop is just one of the many 
assembly, production, and test shops in the N.G.F. 

The Naval Gun Factory always has been an important 
keystone in naval ordnance development. It employs some 
of the most skilled machinists and ordnancemen in the coun 
try. It is well equipped in its many shops to undertake all 
types of prototype work and small-lot production, where th 
greatest accuracy is called for. Both designers and machinists 
appreciate the exacting requirements of seaborne ordnance. 

American Ordnance Association members have proposed 
various name changes such as Naval Missile Factory and 
Naval Weapon Development Agency to emphasize the pres 
ent role of the N.G.F. 


@ Manned Aircraft—While 


tures the headlines, Maj. Gen. James Ferguson, Director of 


the glamour of missiles cap 


Requirements, Air Force Headquarters, insisted: “With all 
their capability, the destructive power of the missile is not 
equal to that of the manned bomber.” He predicted that we 
could never fight entirely without aircraft where man could 
observe and take corrective action to ensure combat reliability 
against cleverly hidden targets. He was alarmed by those 
elements in the country who would stampede the Air Force 


“into outer space, leaving little else behind.” 
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Space Weapons, ‘loo 


An Editorial 


HE editors are confident that readers of this journal 


will approve of the new addition to the utle of the 


publication (see tront cover). Space weapons have beer 


| 


added! The generic term “ordnance” has always included, as 


it does today, all types of weapons—the new as well as the 


old, the conventional as well as the most modern. And in the 
into space. 
Space satellites with their impressive possibilities in the 


} , 
latter area Weaponry 1s about to move 


area of armament for national defense within the 


have become 


past year 


a potential factor for the maintenance of world 


peace. Hence in future, thes pages will contain discussions 


of space weapons by researchers in this unknown and untried 
held. 
Here is a fitting opportunity to mention some of the 


erroneous definitions, ideas, and philosophies which, tron 


up and become 


time to time, grow [ popular about the true 


term 


very tvpe of weapon whether used on land, 


meaning of ordnance. “Ordnance” is an_ all-inclusive 
and embraces ¢ 


at sea, under the sea, in the air, or in space. 


i i 1E 


nance 


preamble to the constitution of the American Ord 
\ssociation spells this out in more detail. It defines 
ordnance as: “All weapons, armament, and appurtenances 
for their operation and maintenance, whether land-based, on 
or under the sea, airborne, or in space, including 


“All 


atomic components, 


, k ” ' 
ammunition and its chemical, metallurgical, and 


“All guided missiles and rockets. All bombs, torpedoes, 
depth charges, and mines. 
“All combat 


vehicles for automotive transport of personnel 


vehicles, tanks, tank destroyers, and weapon 
carriers. All 
and matériel on land. 


“All optical, 
} 


systems for guiding and homing missiles and tor locating and 


aérial, mechanical, electrical, and electronic 


tracking targets on land, at sea, and in the air.” 


Prevalent these days, even in high military circles, is the 


flamboyant use of the te “hard  % he liti l 
re < e of the term laradware or the traditiona 


word “ordnance.” Such semantics downgrade the more in 


and therefore tend to 


lved in the de 


portant and descriptive terminology 
lower emphasis on the serious problems invo 
sign and production of superior weapons. 

Few other classes of things require the scientific and prac 
tical application inherent in the research and development of 
modern weapons. Hence this use of the word “hardware” 
when ordnance is referred to simply detracts from the real 
significance of the latter term. Such cavalier disregard under 
rates the seriousness of the subject and the importance of the 
myriad steps that are required before a successful weapon is 
produced. 

In this same vein it is appropriate to cite another easy term 
which is gaining in prominence these days. We refer to 


“weapons systems” —gigantic and baffling though they are 


Ihe terminology is used with easy grace, often imply 


the ounticss lactors of Weaponry wi nm vo to mak 


the system are in themselves rather minor 


The weapons-system concept Dasically 1s not 


weapons Ol every size and tunction ir time nme ‘ 
have involved a system—the humar cing armed wit! 
rifle ind its ammunition is the simplest and vet a vitally 
portant weapons system. So too, the c piexX Of SKuills, tec! 
niques, and components which comprise the success! 

ot rockets and missiles omprise a weapons system 

But the term has come to Siynily in the popular mind a 
singie probien rather than the vast complex ol d 
problems as they relate to each major component of a syst 
Che term furthermore has been enlarged in scope to includ 
logistics, training, and similar aspects that intrude into ott 
military helds. 

Here, ayain, the established ter! ordnance implies \ 
as it alwavs has in the past, th ompiete Weapon that ce 
ivers its destructive power with maximum accuracy on the 
target irrespective ol the intricacy of the system or its cost 
time and effort 


And, 


finally, on this subject of misapplied terms there 1s 


the one which so appeals to some orators and columnist 
the ultimate or the absolute weapon [ niecss history is to 
he moletel | -rarded 1 letinn —— { ! 

be completely disregarded and tradition entirely ftorsake 
the absolute weapon ages ago was proved to be the tra 


human individual and not any one weapon with which he 
protects himself and his fellows. It will be a mistake of tra 

proportions if in our concern for modernity we overlook the 
simple and incontestable fact that it is man himself wt 


wages war and not the weapon he has at hand 


Weaponry is but a means to an end. To hold otherwise 


"1 : : ; ; 
to challenge the classical statement of Lord Raglan who, wit! 


tvpical wit and that a 


profound logic said: “To claim 
has a gun is like saying that he plays rolt 


a niblic k. P 


y ' 1ESE reflections grow 
] ] ] 


ind indeed the Association it represents 


out of the fact that this magazine 


" , 
Will turn their 
attention as the need requires and research warrants to space 


1] 


weapons along with all the other cate 


. { namer 
yories ¢ arman t 


In so doing, all re wise if the 


} 
i balanced 


tried and untried 


mixture of the 


] 


process contains Tuture as well as 


the present ind the past. In these ivs of terrifving chat 


it would be foolhardy to cling to the obsolete. But it we 


| ] 
pe equal \ stupid to renounce the proved for the unconver 


, : , ' 
tional: it would be injudicious to the untried by 


promot 


| 
inderselling the tried. 


In this oncept of weapons progress hase | on halance les 
the path to adequate national defense in all the areas it 
which mankind in this modern age is capable of operating 


1 | 1 
or thinks he will be. 

















Secretary Higgins Is Guest Of Honor 
At Meeting Of Jamestown Chapter 


retary t \ Logistics, w t i ( \ssov 
( ¢ il speal ‘ \ e Re 
¢ et lamestow N ( e () — « | s( 
January 28, 1958 Che mec rf is spo ( ( lo Sa I 
sored by the Jamestown Chapt the M f City | MA Wwe 





Assistant Secretary Frank H. Higgins, left, is shown addressing the Jamestown Chap- 
ter. Seated, left to right, are: C. E. Norquist, Chapter chairman; Maj. Gen. F. A. 
Hansen, chief of Ordnance Field Service; Col. A. S. Young, chief, Rochester Air 
Procurement Office; W. A. Taylor and R, H. Turner, Manufacturers Association. 


Empire Post d by the Jamestown M ) t gue oduc- 

ufacturers Associatio \ " Cor \\ im A 
Che chat an. of eeting and toa ) rt \ 

master wa ( lwar Nora a esid re ) e \ ( 

~ the Jamestown Chapter and preside ve ecut , 

of Norquist Products, In More. that Leo A. Codd 

300 leaders of industry in the area braver The committee of the lamesto 

inclement weat al ’ low to at ( ( i 


tend oy ord 
Secretary Higgins s ) vice ‘ lit ( ‘ 
c Side of the Army ble tresse 1) | | \ ( 
teps that ire | I take to ‘ 1 Clare he ( 
heiency and ¢ vy in the ‘ 3 Dr. Arthur Sw 1 Wil- 
of the Army’s vast logistical organizatiot liam A. Tavlor 
He complimented the representative of 
industry who were present tor the — 
ticipation in the productior S 
past and present, and urged their co Admiral Goldthwaite Speaks 
tinued support of the Army's endeavors To Lone Star Post On The 
toward maximum output based on greater Navy Aad The Micelle Age 
eihcrency 
Present at the meeting were senior The Lone Star Post winter 
members of the Army, Navy, and Att meeting on Friday, February 28st! t the 
Force in the lamestow! irea ( ¢ Da Athlet ( I) ere 
Wright. president of the Empire Post ‘ 1 large crowd of members and their 
with headquarters in Rochester, was es on hand to greet the guest of honor 
among the special guests, as also were Vice Ad: Robe Goldt i Chief of 
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Naval Air Training, and a group of dis- 
tinguy Nav ind \n rorce 
St \lso ot " ere some 
) ‘ ect e A.O.A 
st 1 ( t lexa \gricultural 
i Mec { eu 
( ivlock presick 

welco 1 the ( «TS, a iit i riet 

) m | xluced the 

- 

\ il Goladt iit » makes S 
eadq it Yensacola, Ila poke ) 


« fica inges that 
ive be l lac e Na \ 
the past 1 Dro Vv the y 
1ca A } t 
develop ! e a 
0 te t it ( ct aircr 
ire ! 1 il t 1e¢ i 1Trs 
t s rit ri s 

rons ‘ t t t i 
to de ’ we-lewe tt < + 
1 £ Vea 

\d ( , ite re + ¢ ‘ 
the « t of tl nissile Regulus 
al Po t ce te eld, | 
desc edt terrific probe int 
S ta 1 t rt of t 
4 irT 4 t ct st re it He 
emp S t eas t Pol 
launc \ I l 1dditio 






—_— 


es 


; 


Chief 


with 





Adm. Robert 


Air Training, 


Vice Goldthwaite, 
of Naval 
Lone Star Post President R. C. Blaylock. 


left, 


chats 


to our deterrent threat, the carrier would 
ghting a 
} 


~] 
closed 


ilways pla 


| part 


limited war. Admiral Goldthwaite 


yy Stating that ie Navy has no am 
mtions to I geet DI igness’ sake, 
to do a t ga ( to make any un 
c la Wi lo feel t t there is a 
le te » lert Navy 
the ( We beli that our 
( i ta il the ( i 1¢s | the 
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Association Affairs Post and Division Activities 





San Diego Post Of A.O.A. 
Honors Mr. K. J. Bossart 








Capital Post Hears About Polaris 
Missile Project From Admiral Raborn 


Mar ( 
N 
~ ctady \ \ \dr \\ ) tt New Sections Are Created 

y | , In Organization Of Guided 
_ Missile & Rocket Division 
' ' 

O 

~ = 





Attending Capital Cities Post meeting were, left to right: Rear Adm. W. PF. 
Raborn, Director of Special Projects, Navy Bureau of Ordnance; A. M. DeMont, 
Post president; and Lieut. Col. Charles H. Stephens of Watervliet Arsenal, N. Y. 
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Post and Division Activities 





apers from 


ranizations al will be | nted Mills Building, Washingt 





Admiral Withington Is Honored At 
Luncheon Meeting Of Washington Post 


Director Special Projects 


Ordnance Maj 


ommission 
I Navy 
Mars! 


wceapo 
specifications 
gineering: (4 
wherever 
number of 


prototype | 


gineering 


‘More 


Brig. Gen. W. M. Greene, Jr. 
Addresses Washington Post 
On Marine Corps Manpower 


L. L. Gober Addresses 
Dixie Post On Technology 
In Missile Development 


nt 
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Dimensional Standards And Metrology 


Division Meets At Research Center 


Admiral Shands Addresses 
Albuquerque Post Meeting 
At Kirtland Air Force Base 
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lene _ technological bumbershoot 


often 


Covering the advanced needs of 
industry and defense is today’s big- 
gest technological job. 

GPE has brought together, under 
one umbrella, broad physical 
resources plus a remarkably creative 
group of scientists, engineers and 


technicians. Its co-ordinated skills, 


knowledge, experience and produc- 
ing facilities cover more than a dozen 
industries 

Each company in General Preci- 
sion Equipment Corporation works 
close to the frontiers of science in its 
specific fields. Working together, they 
have rolled up an impressive record 


of achievement in and 


uncharted technological areas 


new 


If your needs are in controls, sys- 
tems engineering or automation, 
you'll find some eye-opening answers 
in this highly integrated research, 
design, engineering and manufactur- 


ing group 


GENERAL PRECISION EQUIPMENT CORPORATION 











Association Affairs (Contd. 


Cumberland Valley Post Meets At 
Letterkenny Despite Heavy Snow 





The principal GPE companies 
cover needs of defense and industry in 
these areas: Audio-Visual, Automatic 
Controls and Automation, Aviation, 
Chemical Processing, Electronic and 
Electrical, Graphic Arts, Instrumenta- 
tion, Marine, Motion Picture, Packag- 
ing, Paper, Petroleum, Photo Tech- 
nology, Power Generation and Conver- 
sion, Printing, Steel, Television, Textile. 


ASKANIA COL 


GpL 


GRAFLENX 


Griscom-fussel/ 





Hertner 
Kearfott 

( ) 

fisrascope 


Linx 


Military Pyrotechnics Committee Meets 
At Naval Ordnance Laboratory, Md. 


Me 1 *€ the A.O.A 





NATIONAL 


SHAND AND JURS 


Dig 


Address inquiries to: 


General Precision Equipment Corporation 
92 GOLD STREET, NEW YORK 38, N. Y. 
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Lele eli}, (ot geo) | 7-7 / my] w= 
INERTIAL HARDWARE ; 





A COMPLETE INERTIAL SYSTEM 





WEIGHING ONLY 100 POUNDS 


FULLY OPERATIONAL AFTER A 2-MINUTE WARM-UP 


WITH AN EYE TO THE FUTURE 


Kearfott’s unique capabilities, the result of a decade devoted to 
creative design and quantity production of inertial guidance sys- 
tems and components, assure you of the performance and reli- 
ability of Kearfott Systems for your most advanced applications. 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 0 ee 


Sales and Engineering Offices: 1378 Main Ave., Clifton, N. J 
Midwest Office: 23 W. Calendar Ave., La Grange, Illinois Car ott 
South Central Office: 6211 Denton Drive, Dallas, Texas 


West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 


m 
0 
Cc 
v 
z 
m 
F 4 
4 


GENERAL 


[OR PORATION 


n 











for 20 years..... 


EXPERIENCE AND VERSATILITY have earned tor Librascops a position ot 
leadership in the design, development and manufacture of computers and controls for 
military and industrial applications. Through extensive experience in the comb 

of electroni: ignetic, mechanical and optical design concept 

an impressive capacity for achievement in the development of pre 
This knowledge, gained over a twenty vear period, can be focuses 
control problem... with marked success! Your inquiry is invited 

n Seltzer, 


Engineers capable of significant contributions are invited to write Gl 


LIBRASCOPE, INCORPORATED « 808 WESTERN AVENUE .- 
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4 IBRASCOPE 


GLENDALE, CALIFORNIA 
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L000 INCUBATOR 
FOR SUB-ZERO'B 


Before their skin-blistering race through black-cold space, 
missiles have already been dipped in fire 
Structural parts and engine components for missiles are 
heat-treated in modern furnaces at the Jet Division. Controlled 
and inert atmosphere within furnaces improve heat 
treatment, and prevent undesirable gassing of unusual alloys, 
The alloys we heat-treat include stainless steels 
superalloys, titanium and the other missile-minded metals, 
Your missile project can benefit from our knowledge 
of metals, old and new, and the proper control of 
heat-treatment to make the most of them 
Our representative will call at your convenience. 


Write for Booklet O-558 which describes our 
complete design and manufacturing facilities. 


JET Division =, 


Thompson Products, /nc. 


CLEVELAND 17, OHIO 
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NEW PRESSURE TRANSDUCER: LOW VIBRATION 
ERROR AT 2000 CPS, 35G 


Combine this with 0.17% resolution and you have truly remarkable performance 
What's more, this new Model 717 Absolute Pressure Transducer is 

in volume production in ranges up to 4,000 psia. 

Simplicity is the keynote—an entirely new type of Bourdon tube instrument 

eliminates linkage systems. There is only one moving part in the unit, and static friction 
is less than resolution. Over-all result: excellent performance during high vibration— 
static error band of +0.8% (linearity, hysteresis and repeatability). 


New concepts in basic design are being combined with high performance 

in new Bourns accelerometers, pressure transducers, linear motion potentiometers, 
and other electro-mechanical devices. When your requirements need 

the experience of a leader—look to BOURNS. 


Write for detailed : Es OTURINS 


technical information on r : 
Model 717 Laboratories, Inc. 


P.O. Box 2112 * Riverside, California 
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JITTER-FREE penrormancs === 





BELOW 


with the NEW 


millimicroseconds! 


\J 


A 


KAuthe 1251 


Hydrogen Thyratron 


Designed to meet the power 
requirements of quantum 
advances in MTI Radar 





« Saves up to 10 minutes in cathode warm-up time 
+ Instantaneous starting at 24 kilovolts 


¢ Eliminates cathode over-volting relays 


Kuthe’s new 1257 was especially 
designed for MTI modulators with 
jitter below 5 millimicroseconds. 
This outstandingly superior tube 
minimizes reservoir programming. 
It starts instantly at 24 kilovolts... 
goes into action in 5 minutes in- 
stead of 15... saving up to 66% in 
warm-up time—and without cath- 
ode over-volting. This high-speed 
action is made possible by Kuthe’s 
fast-warm-up reservoir. 


Kuthe’s 1257 type is the hydro- 
gen thyratron now used in very- 
high-powered radar... providing 
quick, dependable performance 
where such performance is a must. 

Kuthe’s new-design 1257 is man- 
ufactured to the highest standards 
of the industry... by world leaders 
in meeting requirements of the 
most exacting special applications. 

Whatever your needs for hydro- 
gen thyratrons—call Kuthe! 


PRINCIPAL DATA AND RATINGS 


I .  cccuiniaieineniens 33 Mw 
Average power level. ..........+s++: 43 KW 
Sects neannenenandentues 6.3 volts, 30 A 
ROSSTVOE . ccccceses 3.0-6.0 volts, 3.0-8.0 A 
Debs cs 0cancanns 20” o.a.l. x 8.562" dia. max. 
Peak forward anode voltage 33.0 kVdc max. 
Peak anode current............ 2000 a max, 
Peak trigger voltage........ 1300 volts min. 


IV LLESL 


AN ASSOCIATE OF 





iT 
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i dct ddogedeenssdeeesensceueses 0.4 us. 
Det | intend dineenecead dade beeemeteee 20 x 10° 
Typical operation. 17.5 KV DC 310 pps at 
2.5 usec. 
31,000 KW peak power, 1.55 A average 
current. 
A hydrogen reservior is incosporated for 
long life. 


For complete information 
write to Dept. W-3182 


Kuthe Laboratories, Inc. 


An Associate of 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
730 South 13th Street « 


Newark,N.J. « Bigelow 2-6000 


e proverbial “Cal 


Chain. 


Capt. James K. Hoey To 
Receive Herbert W. Alden 
Award For Ordnance Studies 


Che H \\ ) 
u i Othnece ude 
trot the Ordnance Ott \dvaner 
Course at Aberdeen Proving Ground \ 
‘ resented t Capt | ( kK Hoey 
Captain Hoe idua i the U.S 
Military 4 Late 
it Ret ( r I ec itu 
earned 1 gre ( ( 
gineering. | Ss attendance 
Ordnance Ott \dvance ( ‘ 
id I 1 issig i uc 
is cexe¢ Ce 2] L1i¢ M 
White Sa Prov Grou i N 
Fort Belvoir, Va 
rh ( ne é 
1 rvice f ¢ H “ \\ 
( t the O an R \ ( 
i i t ve 
’ t M n 1) \ C¢ 
i w a divisi tl Rockwel 
| i \xle ( Colon 
al 
at ( 
ere ince 
fe ck fo 
S100 P ( ec 
rT Xx ( | ~ 
\r y © Nc »] \ 
(y ] s 58 





Ordnance Museum Is Making 
Display Of Army Weapons For 


Smithsonian Institution 


() ca r » Wor 
Wa ; 
id f rT f f va 
t | ry u 1 Cal he 
‘ t \rt ‘ Hone ] ( 
i re idy 
Be ( e1ig nite 
1 es ral fr \r 
, 27) p 
i l tl ‘ ul 
Ss Dar 
H ey ct ( i 
’ ¢ t I t] ( ( 
t i f t t ‘ i 
» Nurse 
at the Si in Instit Washin 
D. ¢ 
e 30-f 2-sec iy 
\rmy O , ‘ ’ , 
the O Museu verdes 
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The earlier you count on Shafer Bearing performance in 
advanced designs, the surer you'll be of successful missile 
control systems at final count-down. 


High temperatures...high loads...thermal shock...all these are 
familiar problems to missile designers and to Shafer engineers, 
for Shafer has pioneered in the research and development of 
high temperature contro! bearings for missiles of advanced 
design and proven capability. 


The famous exclusive design features that have made Shafer 
first choice for the toughest bearing applications in the airframe 
industry—greater capacity for its envelope dimensions and 
weight...integral self-alignment with full capacity... greater 
resistance to shock loadings and vibrations—may provide the 
answer to your missile control system bearing problems 


So before you cut tin, be sure to call Shafer in. 
Shafer Bearing Division, CHAIN Belt Company 
Downers Grove, Illinois. 


CHAIRS! BELT COMPANY 
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Post and Division Activities 





\cc ling ( e Army 
() unee ‘ | be 

iiVv In a Ie ‘ t Mi 
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General Medaris Is Guest Of Honor, 


Addresses 


” . ustr 
O ance .\ssociation as 
1% Ss te Hotel u 
ly ‘ irtv-firs winua 
t Pittsburg ost M 
March 24t 
rT f r for t Oo 
\l (x B. Medaris, Con 
\ Ba t Missile Agence) 
ippomnted Commanding Genera 
\ () ce Missile and Rocke 
\ ee rf ering i ( 
wr General Medar it t 
( ‘ e auspice 
Stat Ste ( rporatiol ic 
ther company members ¢ 
0 civic Ik s of Pit 
t ur Here, Gene Mi 


Meeting Of Pittsburgh Post 





s gave a_ brief, the-rec 1 ru 
y tie Status t \rmy issile¢ 
opment 
Rob« ( Deo esident of 
I . resi t the ecting 
the vocation | e R ey 
’ | i lus wh f Pj bur ’ 
ced the mat guishe en 
ind guests at eake table a 
called on Col. Leo A. Con execu 
VICE esident ot LO-\ v he 
1 review and ilVSIS t the opera 
nt the \merica O nce Asso 
» i especia t Genera 
lar ind the 1 strv Pittsburg 
t CO Ist t { L\.O.A 
many years 
behalf of t iti Board of 
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IRCRAFT 


a 


Cockeysville, Maryland 





MECHANICS 


STRUCTURES 


ELECTRONICS 


AERODYNAMICS 


ELECTRO-MECHANICS 


and EXPLOSIVES 





A SUBSIDIARY OF 








ARMORED VEHICLES 


MISSILE TRAINING SYSTEMS 


UNITED 


VERSATILITY = 


to meet any 
customer requirement 
















FLIGHT SIMULATION 


ELECTRONIC TEST EQUIPMENT 


INDUSTRIAL CORP. 


Directo ( on Codd resent i ce 
tificate i eciat to Wilhia kK 
it of the ird Drav 
Corporation, tf s outsta 2 service 
is Post pre t ft 1955 to 1957 
\fter being introduced eloquently by 


Colonel Downey, General Medaris spoke 


on, “ the grave challenge whi contront 
us” and the need for “a_ bro itiona 
DI ra ( is as its ulti ite rt 
ective the tery of mce 

He n ted briefly on it alrea 
is bee iccomplished in this are i 
iutioned the audience on becoming con 
lacent over the recent success of our 
own explorations by satellite He out- 
lined the useful information that has beet 
btained = fr Explorer ind lescribed 
the extreme perfectior required the 


satellites and missiles 


To the scientist General Medari 
said, “the Explorer is much more than a 
object hurtling through space at 18.000 
niles an hour. It offers him a laboratory 
of entirel ecedented value which ts 
- 4 Leant a Deda ee ; 
In realit i decisive orward step 1 ou 
effort to irn re about the earth am 
, 

SK\ 

\fter ting out the military threa 
that 1s wsed by an aggressive country 
V1 may control space, General Me 
laris enumerated the weapons that the 


velopment to counter 


> concluded by 


\rmy has under de 


act such threats stating 


TY : , 
The overriding importance of spac 


exploration takes on proper significan¢ 


1! 


ippreciate that it will make 


possible a new understanding of man’s re 
lationship with the infinity of Divine Cre 
ation. If we fail to read the signs aright 
ve may find progress preémpted by the 
igents of the antichrist with awful co 
equences 

Members and guests at the head tabl 


United En 
Davit 


(C om- 


were: G. G. Beard, presid 


nt, 


gineering & Foundry Company: 


S. Bell, president, Edgewater Steel 


\. Bogart, 


Ordnance 


pany; Lieut. Col. Frank com- 


manding — officer Pittsburg! 


District; Frank R. Denton, vice-ch: 


uirmat 
Mellon National Bank & Trust Con 
pany: |. Eddy, treasurer, George \ 


Kelly Cr mpany Col Robert Ee Fancher 
U.S.A.F., 2253rd Air Base Group: Fred 
C. Foy, president, Koppers Company 
Inc.; Loret versen, president, Mesta 


Machine Company 
Tones & | 
ration: W.S 


Adm. Ben Moreell 
aughlin Steel Corpo 
Morri 
Matthew B 
of 
Industrial 


chairman, 
Rial, IJr., president, 


Rubber Company: Gen 


son 
Ridgway, chairmar 
Mellon Ir 
Col. W. F 


Manufacturing 


board trustees, 


stitute of Research : 


7 ; 
Rockwell, chairman, Rockwell 
Swens 


Au 


Company: S. A 
Public 
Wilson, chairman, Alumi 
\merica: and Col. Yak 
H. Wolfe, 18th Antiaircraft Group. 


rud, chairmar 


WW 


num Company of 


\uditorium 


thority; | 
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e ARDE BULOVA, ch: of the Washingt D. ¢ ‘ ur j N D 
board, Bulova Watch Company and long lie served with tinction 

a member of the American Ordnance A of the Ordnance Ds 

sociation, died at Encino, Calif., on Marcel st \ ‘ 

19, 1958 \ mativ ( 


Mr. Bulova was appointed chairmas ul 
of the board of the Bulova Watch Con 





pany in 1930, succeeding Ins tather who Scientilic S¢ 
founded this At know! watchmaking the Seco \\ War ‘ \ Line e |! ERIC ERIE SON 
concern. In additi to nterest tin iin \ri J) st ta , t i} 
American Ordnance Association's affairs ibsequently at the nmiston 
he was a strong advocate of rehabilita Depot 
tion and vocationa ‘ ani 194 ro 
founded the Josey Bulova School of the Washingtot ny ol t . M 
Watehmaking, primarily to aid the physi ulacturing | 
cally handicapped He also was greatly serving as \ 
interested in the radio broadcasting field compa et 
and owned several stations last ye ! ‘ : . 
Mr. Bulova was a Chevalier of th Lilie t t 


French Legion of 


other national and internatior a » 
1 e () ) 
e HERBERT B. LURIA, for many years 
a member of the American Ordnance A : : 
sociation, died at Danbury, Com Marc nd vice-pre t 
11. 1958. He was resident fs Iria erat M 
Steel & Trading Corporation and was ‘nt of the G : 
well-known throughout American indus- ciation. 
try. saad : . 
Mr. Luria was a. graduate Yale 


University, class of 1927. He founded 





the Luria Engineering Company of whi 
he also Was pre 1de1 This company Is a 
leading designer of industria! plants 


craft hangars, and similar instal 


The company has plants in Bethlehem, 
Pa., and Chicago, Il. Its main offices are 
in New York City 

Hlerbert was i rother ot Henry . 


Pint of the Awoviation and preenaly 2 SPECIALIZED WELDED ace FABRICATIONS 
ational organization, He serve with fOr example 


distinction with the Ordnance | 


ment of the Army in the Second World 
War. 


e RAYMOND L. MORRISSEY, an : ~ RETO RTS 

tive member of the American Ord: an \ 

Association and for the past nine ‘a 

manager of manutacturing engineering ot | 

the Ford Motor Company's Engine Divi This heavy INCONEL Vacuum Retort ao 
-. 


ed at D ies ‘ital ee is one of a number of such designs 
ee cs yplaainers me 6 being produced by ROLOCK. Approxi 







17, 1958 He was active in the affairs of mately 2 feet in diameter by 8 feet high, it is used for high- 

the Michigan Post of the Association and temperature vacuum annealing 

took an especially prominent part in the By entrusting such work to ROLOCK, you gain the many ad- 

recent meeting of that Post at Dearhort vantages of competent engineering supervision; production 
Prior to his becoming a member of the personnel thoroughly experienced in the problems and materials 


. i ia involved; a modern plant fully equipped for inspection and 
Ford organization Mr Morrissey 1 

testing as well as fabrication. 
heen New York District Manager of the 


a . Rolock facilities and skills cover a wide range of work in 
Cincinnati Milling Machine Company 


pressure and vacuum equipment, specialized processing carriers, 
Subseque ntly, he was a vice-president ot furnace retorts, covers and bells, trays, tanks, fabrications and 
the Cross Tool Company of Detroit assemblies in Inconel, Incoloy, Monel, the Hastelloys, and Stain- 
less Steels. Send us an outline of your requirements 


e ROBERT P. WILLIAMS, JR li Put your problems up to Rises 
rector of the Washington Post, Ameri ROLOCK INC., 1356 KINGS HIGHWAY, FAIRFIELD, CONN 
an Ordnance Association, and well 


throughout American industry, die¢ 
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% %& * Wherever oil wells are drilled, Ideco Full-View masts are 
familiar sights . . . outstanding in an industry known for both its 
rugged and exacting requirements. These examples of advanced 
engineering achievement are now modified to also serve as giant 
launching supports for the Army’s long range Redstone missiles 
...a new defense role which strengthens the nation’s program 
for preserving the peace. 


This is only one of the many ways Dresser products and services 
work for you every day. The petroleum industry — so vital to 
our future — uses Well Surveys nuclear and electronic research 
... automation and seismograph systems from Southwestern 
Industrial Electronics ... drill bits from Security Engineering 
... drilling muds and chemicals from Magcobar. . . technical 
oilfield services from Lane-Wells...Guiberson oil tools... 
pumps from Pacific .. . pipe couplings and fittings from Dresser 
Manufacturing . . . engines and compressors from Clark. . . and 
Roots-Connersville positive displacement meters and rotary 
positive blowers. 





Dresser specialized products and technical oilfield services help 
to locate, surface and refine the oil that strengthens our defenses 
and provides us with literally thousands of products which make 
life more comfortable, more pleasant, more secure. In the oil, 
gas, chemical, electronic, and other industries, Dresser products 
and services have become the standard of comparison the world 
over. Write today for a free booklet about the Dresser story. 








STRIES, imc. 


Olt + GAS 
EQUIPMENT AND | CHEMICAL 


TECHNICAL SERVICES | ELECTRONIC 
INDUSTRIAL 


BB, dag 
“ae 
REPUBLIC NATIONAL BANK BUILDING P. O. BOX 718-D DALLAS 21, TEXAS 


Clark Bros. Co. ¢ Dresser-Ideco Company e Dresser Manufacturing 
Division ¢ The Guiberson Corporation e Ideco, Inc. ¢ Lane-Wells Co. 
Magnet Cove Barium Corp. ” Pacific Pumps, Inc. + Roots- 
Connersville Blower Division e Security Engineering Division 
Southwestern Industrial Electronics Company e¢ Well Surveys, Inc. 
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OTHER IMPORTANT DEFENSE 
APPLICATIONS OF DRESSER 
PRODUCTS AND EQUIPMENT 


Dresser Manufacturing 
Div. supplies flashwelded 
connecting rings for power- 
ful jet engines used in mil- 
itary aircraft. Some types of 
aircralt engines require as 
many as 8&5 Dresser rings 


Clark Turbo-Mobile power 
plants, rail-mounted, supply 
emergency electricity for 
Navy Yards, docks, hos- 
pitals, and major disaster 
areas. Unit has capacity of 
6750 kilowatts, enough 
power for a city of 12.000 


it “”*° 


Dresser-Ideco supplies 
structural equipment used 
in military defenses, includ- 
ing radar outposts for our 
remote Arctic warning Ssys- 
tem as weli aS microwave, 
radio and television towers 


| 
! 
! 
! 
| 
| 
| 
| 
| 
I 
| 
! 
4 


Roots-Connersville makes 
compressors and blowers 
for atomic submarines; gas 
pumps for atomic energy 
installations; blowers for 
‘lifting bag’’ inflation to 
raise crashed aircraft 


High pressure compressors 
from Clark... instrumenta- 
tion and other electronic 
equipment from Southwest- 
ern Industrial Electronics 

are used in guided mis- 
siles and many other impor- 
tant military applications, 


4----------- 


- 9 


—_ —-— 
I 


Pacific provides the Navy 
with Turbo pumps for ships’ 
main and boiler feed pumps. 
Equipment from other 
Dresser companies is also 
used on both merchant 
ships and naval vessels. 





































DISCONNECT! 


Double certainty of positive 
electrical disconnecting is provided 
by the selectively fired, two-charge 

design of this example from 

the line of Beckman & Whitley 
electrical disconnects. Shown 
assembled at right, this device can 
be provided with alternative 
primers as shown in the center. 
Shear pins hold the unaltered 
electrical connector assembly 
rigidly together until either or both 
primers are fired. Ideal for 
umbilical connections or other 
applications where guillotine 
choppers are not applicable. 
Perhaps these would help 

on your project. 
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do you have these 
missile power problems? 


FRACTURING ? 


Frangible bolts from the Beckman 
& Whitley line combine the optimum 


in dependability and convenience for °’ 


separating structures by electrical 
signal. Made to specifications, these 
bolts are internally threaded to 
receive the pre-wired charge which 
then attaches by standard connector 
to the missile circuitry provided. 
We'd like to help with your needs. 








ITIATION ? 


Same basic mechanism serves, 
right, as a detonator-safe 
primacord initiator, having a 
lanyard-operated safety pin; or, 
by the substitution of an explosive 
charge, bottom left, unit becomes 
a destructor. Two separate 
channels for top reliability, 
mechanism so designed that re- 
insertion of safety pin reverses 
unit from “arm" to “safe” position. 
lf these sound too simple, we can 
show you some complicated ones. 


Pre-packaged explosive power units provide higher reliability and 
greater power for a given weight and volume of space than any 
other actuation method. Some of the many other applications to 
valving, ejecting, fracturing, etc. may be interesting to you. Just ask us. 


| a ¢ Whitley INC., San Carlos 1, 


Calif. 


active in 


Necrology (Contd.) 





Mr. Ericson was born in Worcester, 
Mass., ind) attended Clark 
there. An internationally recognized au 
} ] 


thority on ball bearings, he had been 


University 


hairman of the Instrument Precision 


all Bearing Committee of the American 
Ordnance Association since it was of 
ganized in 1950. His voluntary technical 


service to the industrial preparedness 


ir nation through his constructive lead 


ership of this Committee will never be 
torgotten. The magnetism of his most 
attracted to him 


ireeable pet sonality 


the everlasting friendship of everyone 


vho had the good fortune to know him 


e FRANK BEEMER, Philadelphia in 
dustrialist and a life member of the Amer 
ican Ordnance Association, died suddenly 
in San Francisco, Calif., March 27, 1958 
He was chairman of the board of Beemer 
Engineering Company, Philadelphia, Pa 

Born in Springfield, Ohio, Mr. Beemer 
his career became identified witl 


the hearing industry. He became manager 


early in 


of the Standard Roller Bearing Company 
and later vice-president of Nice Ball 


Bearing Company. He formed his owt 





company which became eld engineers 
and distri rs for several nationally 
| 7 ty - ~~] 
known manufacturers of mechanical 
products 

In addition to his active participation 
in the affairs of the American Ordnance 


Beemer was a member 


Association, Mr 
of the New York Railroad Club, and the 
Society of Professional Engineers. He 
Was a constant attendant at meetings a1 

seminars of the Association and tor many 
the an: ual 


years was a lcading herure 


Industrial Preparedness Meetings of the 


e W. H. STUEVE, consulting engineer, 
1 member of tl board of officers ane 
directors of the Midcontinent Post of the 
Ordnance Ass« 

ot the society, died at his 


December 1957 He Wa 


«iation and a life member 
home in Okla 
homa Citv in 


well-known for his engineering achieve 


Mr. Stueve was a native of Ohio. He 
attended Notre 


Ohio State University. He had the dis 


Dame University and 


constructing the first radio 
iorthwest Ohio in 1900 


tinction 
transmitter in 
When the Seminole Oil Field was dis 
covered i the early 1920's he was one of 
the pioneers in the use of electric power 
Ww onl eld 


pumping 


oll 


is retirement he engaged 


wing } 


in consulting engineering and remained 
public life until his death. His 
services as an officer of the Midcontinent 
Post were deeply appreciated both by the 
members of the Post and by the national 


\ssociation. 
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‘Bendix-Pacific HYDRAULIC EQUIPMENT 


Since 1948 Bendix-Pacific has been participating in the modernization of hydraulic 
systems for submarines, including pioneering developments in 3000 PS! systems 

Most recent advancement is the successful development and pr t f i 
impact shock-tested hydraulic units for missile launchers, shipboard installations and 


other Weapon Support Equipment. 


~GendjxZ 


PACIFIC DIVISION \ ~. = 
“Bendix Aviation Corporation . Ne f) _ oy 
N . A ” ‘ . 





ft 


HYDRAULIC POWER SUPPLIES ... CYLINDERS... SERVOS... DIRECTIONAL FLOW AND PRESSURE CONTROL VALVES 











May-June 1958 
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Guaranteeing 


4 


effective missile performance 
at the count Gown... 


Missile readiness at the launching site is assured when put 
through its paces with a Greer Go No-Go Test System. 
Take for example the above missile test facility recently 
completed for a leading manufacturer of missiles. 


This unique Go No-Go System automatically and accu- 
rately tests missiles off the production line. The system 
encompasses every type of missile test including fuel, 
pneumatic, hydraulic, electrical, mechanical—all equipment 
designed, developed and built right in the Greer plant. 

The fool-proof test system programs and schedules 32 dif- 
ferent inputs for Go No-Go readout, and self-checks each 
input for accuracy before the actual test. Its special and 


ti ae 





multiple circuits provide rapid determination and isolation 
of defective parts in the missile. In addition, the equipment 
signals accurate operation of its own test circuits and com- 
ponents. All test conditions, altitude, speed, pressure, tem- 
perature, etc., are simulated and accurately controlled to 
match those in actual missile flight 


Bring your out-of-ordinary missile test problems to Greer. 
At your disposal is Greer’s vast test equipment experience 
and know-how, Greer’s staff of creative engineers and 
skilled technicians—plus a fully-equipped plant to do the job 
for on-time delivery. For immediate action contact Greer. 


*For details, contact Greer sales manager, test equipment division. 





GREER GROUND SUPPORT EQUIPMENT 








oe 





MISSILE GO NO-GO SYSTEMS 


MISSILE LAUNCHING SYSTEMS MISSILE GAS BOOSTER SYSTEMS 











GREER HYDRAULICS, INC. * NEW YORK INTERNATIONAL AIRPORT * JAMAICA 30, NEW YORK 
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FOR YOUR SPECIAL TRAILER SUSPENSION REQUIREMENTS 


MAKE IT 


ALL THE WAY 


/ 


Designers and Manufacturers of 
Running Gear Systems for 
Missile Launchers 
Missile Refuelers 
\ir-Borne Trailers 
Ordnance Refuelers 
Tank Retrievers 
x*** 
Air Suspension Systems Li. = 
n 5 


Spring Suspension Systems is 
e ; y 


Walking Beam Systems 


FOR YOUR 
PROTOTYPE DEVELOPMENT REQUIREMENTS 
OR PRODUCTION NEEDS 


May-June 1958 

















MATERIALS PROGRESS 


George S. Brady 





Consu 1 t Selenium Production. I ( 
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Avco helps 
to shrink an 
electronic giant 

































































Avco Manufacturing Corporation 420 Lexington Ave., New 











Materials Progress (Contd.) 





u CV t I { diutbituim 
iloy for us t bearing metal for 
vil cle £ eed be irings Che 


contains about 20 per cent tin, 1 to 3 


copper, and the balance aluminum. The 
copper torms a ith the aluminum, 
mut the ti s unalloved in a reticu 
I t ’ tructure that gives a 
ea Tact the sti 2 alumi 
num matrix. 
Suc in alloy is not entirely new, and 
, 

evel companies ive been using alumi 
P 1 | | hact 
LLlOVS sually tl ste ACh 
Sor ft these alloys contam up to 
rt er ent ti | 0-30 alloy isa 
cke ircnc f 22. Adding 1 per cent 


copy ra the I ess to 2/ and in 
rove ( Vsica roperti The cast 
illoy the t im a ilmost continuous 
tercry LiLirye et Th 
Synthetic Rubber.—There is no appat 
t alarm among rubber consumers over a 
ible loss of the supply of natural rub 
bn from Indonesia, which area normally 


produces arout dl forty per cent ¢ f the rub 
ynthetx 


World 


1957 


ber supply. New and improved 


rubbers are appearing continuously 


thet rubber in 


consumptiolr f syt etic 


was 1,345,000 long tons, and about 935,000 


to f this were consumed in the United 
States, or about 64 per cent of all Ameri 
in rubber consumption 
The proportiot f synthetic used in 
Europe has not been so high, but since the 
Su trouble interest in synthetic has in- 


creased, and at least two new plants are 


going up on the Continent. Even Brazil, 


which could produce natural rubber in 





it wished. is buildi 





In the United states, new plant 
ties e likely to he lirected more t vard 
vuthetic natur ubber fyear has 
hee lannit facilitic to produce its 
Natsvi vhi 1 polymerized tsoprene 
equivalent to tural rubber and can com- 
ete with natural rubber’s most favorable 
rice Mor 1 better isopret vill he 
eed but the emical industry has 
be rkit m this, What to do witl 
the ‘ uantitre if atural rubber 
the Govet ent stockpile is an unsolve 

roblem. Cost of maintenance is heavy 
and it ‘ r faster thar t can be 
rotated conveniently 


Levitation Melting.—I1” 


leveloped levitation melting of such metals 
as zirconium, titanium, and columbium 
vhich are required in ultrapure form and 


ire likely to pick up trace impurities from 


crucibles Essentially the process is to 


place pressed metal powder inside a copper 


" : 
coil in a vess¢ ontaining an inert gas 


frequency current 
field 


that balances the metal within the 


An extremely high 
passed through the coil generates a 


of force 


1024 


coil, and the high temperature, up to 5,000 


degrees Fahrenheit, melts the metal in 


clai Is no ! con 








Titanium Parts.—Acysto» rbon 
mpany, St. Marys, Pa., is now pro 
lucing parts from t ium by powder 
etallurgy. Sintered parts of « mercially 
ure titanium have a density of 4.20, a 
tensile strength of 65,000 pounds per 
square inch, elongation of 10 per cent, 


and Rockwell hardness of A50 


Chemical Battery.—Several companies 


re working on the idea of a chemical 

battery, which also has been designated 
“ae 

S a tuel ce So tar it is not hee em 


onstrated that the battery is a 


cheap electrical power but it a ears to 
ive a number of attractive advantages as 
a source of direct current with simplk 
equipment installation that is permanent 
and requires practically no maintenance 


National Carhon ( yyipany’s battery 


consists merely of two hollow porous 


electrodes passing through a po 


tassium hydroxide electrolyte. Oxyger 


flows throu electrodes 


and hydrogen through the other. At at 
mospheric pressure and a temperature of 
130 degrees Fahrenheit the potential Is up 
to 1 volt per cell. The current can be in 


creased by increasing the pressure of the 
gases. At 150 pounds per square inc 
output is one kilowatt per cubic foot of 
cell area. There is no consumption of 


either electrode or electrolvte 


Commercial gra 


but hydrogen is not a cheap gas. Pitts 
huragh Consolidated ] mhany has 
been working on a cell using carbon 
monoxide with air in the hope of being 


ible eventually to use natural gas and air 


\ new adhesive for 


New Adhesive. 


metal-to-metal bonding, developed by the 


Pahhow {shestos Corporati Bloom 
field, N. J.. under the name of Plymastet 
1020. will give a pe 320 stair 

less steel with a sl up to 1.750 
ounds per square is capable of 





vithstanding heats to 500 degrees Fahren 


heit It is an epoxy re sin compoun 1, ane 


is supplied in the form of tape and sheet 


.020-inch thick. Another grade, Plymaster 
F040. it 
plied with a liquid primer, is being recom 

if 1 


sheets 0.040-inch thick, and sup 


nended for bonding steel honevcomb san 


wich structures. 


Resins for Paint.—Fpoxy resins, with 


their high adhesior and durability ire 


ining ground in the paint field. Von 


Seal Products Company, Everitt, Mass., 


has a new protective coating for machinery, 
tanks, 


usual resistance to weathering and to im 


trucks, and boats lat gives un 





pact and abrasion 


and silicone resins without plasticizers 
and it cures botl by 


] 


tion and by activator polymerization mto a 





hard, adherent, and che ~“aliy resistant 
coating. It can be had in twenty-two colors 
s glossy, semigloss, or flat paints 


Plastics.—Du Pont appears to be 


New 


about ready to put into quantity produ 


tion a competitor to its own well-know: 
nylon. The ne lastic, Delrin, is state« 
to have the highest load and fatigue re 
sistance of ins thern yplastic It has 
greater stiffness and strengt it elevate 
temperatures thar vior d better di 


mensional stability for sucl 


s 


and bearings 
acetal produce 
it has a unique 
ilternate linkages of carbon and oxyger 
with about fiftv per cent of 


weight It vill be recon 
of machine and appliat ce parts 


and for such uses as handles and table 


productiotr 


ware 


The specific gravity of the 


1.425, the melting 


enheit, and the dielectric strengt! 





per mil. It has high chemical 


The molded parts have a tensile streng 


of 10,000 pounds per square incl i 
flexural strength of 14,000 pounds per 
longation of 15 per cent, and 


square incl 
a Rockwell hardness of M94 
What of 


Strategic Materials?—In the 


twelve vears since the Congress approve 
a long list of industrial materials as 
“strategic” and necessary to be stockpile 
technical uly mces i svnthesis al | i the 
development of substitute and alternat 
material is been so great that o vol 
ders he U1 of the vast accumulate 


merely an expensive sur 


plus. Among the questionable items at the 

moment re hatter T £ es mi 
. A 

seleniut istrial diamonds. manil 

hemp lartz crystals, sapphire 

oT hit ] tale ] 7 

graphite ri ri il¢ ind various tatty 


synthetic. mostly nvylor and polv 





ethylene, and this synthetic was largely 
going into the uses where hemp was once 
necessary. The high-modulus 


, 1 tf 
polyethylene now used for tugboat hawsers 


has a higher stret eth than hemp. Genera 
Electric Company, in its relatively small 
peratior t Detroit has ilready pro 


100,000 carats of indus 
tals equal to 


] 





the best natural d industria 


abrasives. 
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NORTHROP AIRCRAFT, INC..ANNOUNCE s 


NORTRONICS 


THE FORMATION OF 











NORTRONICS 


GEARED TO THE SPACE AGE 
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NORTRONICS 
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AU TONLATIC 


INFRARED INTELLIGENCE 








AUTOSNLATIC NAVIGATION 
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TEST EQUIPMENT 


ELECTRONIC 


TEST FACILITIES 


ENVEILRONSAMENTAL 





FIRE CONTROL 
AND SIGHTING DEVICES 


LAUNCHING, LOADING AND 
HANDLING EQUIPMENT 


SUPPORT SYSTEMS 
DEVELOPMENT 








TEST INSTRUMENTS Bulova’s rugged Tachometer Tester for all jet and 
reciprocating systems meets MIL-T-945A requirements—is accurate to 
0.1% with engines on or off. Simple to operate and maintain, this field 
unit also serves in maintenance depots. Precisé Bulova testers include 
the dual purpose Torqmeter—a dynamometer or calibrated torque source 


RECONNAISSANCE SYSTEMS Bulova-developed miniaturized sensor 
packages, geared to specific tactical missions, feed combat surveillance 
data to Bulova analysis and display systems. Camera, infra-red, TV and 
radar techniques, combined and integrated, aid decision-making on land 
and in space. Satellite applications? Unlimited! 


Bulova’s capability helps to solve 
today’s most challenging problems 


To conceive, develop and manufacture a 
broad range of advanced electronic and 
electro-mechanical devices...this is the 
Bulova capability. 

Meeting the needs of defense and industry 
is an unusually creative group of scientists, 
engineers and technicians, backed by 80 
years’ experience in precision production. 


ULOVA 


watch 


With dynamic imagination, Bulova’s capa 
bility has invaded the often uncharted 
technological areas to originate man) 
modern-day miracles in miniaturized sys 
tems and components 

Here is a proven capability ready to assist 
you from concept to mass production. For 


full information, write Department G.I.S.-2. 


company 


BULOVA RESEARCH AND DEVELOPMENT LABORATORIES, INC 


BULOVA PARK — 


INFRA-RED COMPONENTS Bulova’s advanced IR projects include 
mosaic cells that will automatically filter out unwanted wave lengths 
and picture targets clearly against any background. Bulova infra-red R&D 
covers lead selenide and lead sulfide cells, missile seeker cells, reticles, 
filters and thermistor bolometers...for defense and industry. 


May-June 1958 


JACKSON HEIGHTS — 


NEW YORK 


INFRA-RED SYSTEMS Bulova’s IR illuminators put unseen spotlights 
on night objectives. Bulova’s development 
systems that detect, 
Designed for accuracy and simplicity, these high resolution units will 


capability extends to fire 


control track and automatically lock on target 


serve our nation’s land, sea and air forces 
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4% FASTAIR CAMERAS 
RECORD ROCKET SLED TEST... 


LOCATION OF 4 FASTAIR 
CAMERAS ON SLED 
Proto Courtesy 
Coleman Engineering 
Company, Inc. 


PICTURE 
QUALITY of 
UNEXCELLED UNDER EXTREMELY 
ADVERSE CONDITIONS... 


Despite the high acceleration, vibration and extreme G 
load of rocket sled test FASTAIR High-speed Missile Cam- 
eras recorded pictures of highest quality. Smail, sturdy 
and compact, the FASTAIR, the first camera developed 
specifically for missile and rocket studies, is unexcelled. 
The FASTAIR can also be used in other fields requiring the 
recording of action for analyses. Speed ranges from 12 to 
600 pictures per second. 

‘ 





© Robert W. Drury reports the 
FASTAX camera is a credit to the 
photo equipment industry 

never had a failure of any part of 
the camera or the very well 
thought out Camera Control unit. 
The new FASTAIR camera has 
proven to be an outstanding mis- 
sile-borne camera, well designed 


Photo Unit 
for the job. 


Supervisor, 
Lockheed 


Missile Systems Divisions, Palo Alto, California 





INQUIRIES WELCOMED. 
Send for new bulletin 
for complete details and prices. 


WOLLENSAK 
OPTICAL COMPANY « ROCHESTER 21, N.Y. 
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NEW DEVELOPMENTS 








HIGH-SPEED TUNNEL 


up to 15,000 miles a1 our and temperatures 


I 
urface will | reproduced in a “hotshot 

Systems Divisior 

he 44-foot-long tunne 

ered by a Ingh-speec 


one of several suc 


services 


SUBSURFACE SHIP 
. rd of a researcl 
orporation, A 


d subsurface 


oves teasibl 
ft 


cTa 


' 
resemble 


SuT i ace 


strut which 
surface he craft would 
1 


huovancy so that it will float to tl surface whet In motor 


CORROSION PREVENTIVE 


National Bureau of Standar 


' i tis 
potential needed prot teel cathodically from 


has completed a study of 


. . ' ’ 1 
t water. Data « 1 under controlled labora 


handling 


e expected to provid a basis for 
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New Developments vas order 
} 


ground-scat 





similar problems encountered under available, in lunar probes 


rine conditions. It was found that the best 

deeree of protection was achieved wher RAMJET RECORD 
the specimens were | . 4 Lockheed X-7 ramiet 1 SUBMINIATURIZATION 
volt with reference to % | | rhe t tr t 


electrode 


NEW SPACE PROGRAMS 
The Advanced Researcl % 

Aget cy of the 

will proceed 

launching a nut 


space venicies 


\uthority 
sibly two 
Army Ballistic 
\la 


ville. VOICE VIA INFRARED 
launch two The X-7 missile after a safe landing. t 
lites Modified 


used in these pr 





We Believe that Peaceful co-existence is bestmaintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 





Lexington 


500 Fifth Avenue 
Kentucky 


New York 








May-June 1958 
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In recent successful test shot, SERGEANT roars into 


sky 


A ballistic guided missile, SERGEANT Is guided 


for precision flight to target. New guidance system 


cannot be detected in operation. 


The extended range of SERGEANT (A to D) 
actually pushes enemy lines back scores of 
miles. By contrast, conventional artillery is 
limited by relatively short range (B to C). 


NEW SERGEANT MISSILE WILL GIVE 
U.S. ARMY GREATER STRIKING POWER 


Development of the new SERGEANT bal- 
listic guided missile is a timely reminder 
that our nation’s security requires accu- 
rate, highly mobile tactical weapons for 
ground defense as well as the more spec- 
tacular intercontinental missiles so much 
in the news. In limited or global war, our 
frontline troops need the support of such 
a weapon to crush an aggressor’s attack 
long before he comes within the limited 
range of present artillery. 
The SERGEANT missile is the answer 

a ready-to-go solid propellant weapon 
with the ability to carry a nuclear war- 
head, a truly important contribution to 


the security and retaliatory power of our 
ground forces. In defense, the powerful 
SERGEANT will furnish U. S. Army com- 
manders with mobile firepower that will 
be ready in minutes to strike at any 
attacking force. On offense, this highly 
accurate weapon can join tactical air 
units in destroying enemy fortifications. 

The SERGEANT is being developed by 
the Jet Propulsion Laboratory of the 
California Institute of Technology for 
the Army. In preparation for production, 
Sperry has been working with JPL since 
the beginning stages of design and devel- 


opment. Complete production of the 


weapon system will be carried out by 
Sperry’s Surface Armament Division 
Sperry’s many contributions to the 
U.S. missile program, ranging from com- 
plete missiles to major sub-systems such 
as radars, automatic inertial guidance 
systems, electronic countermeasures, and 
automatic missile checkout systems, ac- 
count for its selection as system manager 


for the production of SERGEANT. 


cP : GYROSCOPE COMPANY 
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surpass 6,000 1 


FOLDING 


Illustrated are telescope containers used by Cleve 
land Rock Drill Plant, Le Roi Division, Westinghouse 
Air Brake Co and spore parts they manufacture 


These high grade precision parts are assured of protection from rust and 
corrosion by use of Cleveland Containers with liners treated with VPI 


(vapor phase inhibitor), a new and highly effective corrosive barrier. 


Parts are clean and ready for use when removed from the package. The 
necessity of a heavy coat of grease or oil is eliminated. Parts may be 


removed from, or replaced in the original container with no loss of effec 


tiveness of the VPI. 


Containers, of 2-piece construction as shown above, can be used to 
package parts in various lengths. Ot quality fibreboard with metal ends, 
they also provide protection from damage in handling, shipping and 
storage. Can be labeled with pre-printed wrappers, direct printing or 


plain color wraps. 


Effective and economical, these Cleveland Containers are ideal for pacl 


aging spare parts, precision instruments and other articles requiring 


hour. protection from rust and corrosion. 


SPIRAL-WRAP CASE 
For help on any of your packaging problems, 
write our nearest plant. 


Why pay more? For quality products . . . call CLEVELAND! 
THE 


oy SALES CFFICES 
NEW YORK CITY 
SAS orrices V LAND CONTAINER oe o.c 
STER, N.Y 


CLEVELAND 
DETROIT COMPANY @® —y nc 
CHICAGO CONN 

saci 6201 BARBERTON AVE., CLEVELAND 2, OHIO 

PLYMOUTH, Wis * ALL-FIBRE CANS « COMBINATION METAL 
JAMESBURG, N.J. AND PAPER CANS + SPIRALLY WOUND 
OGDENSBURG, N.Y. TUBES AND CORES FOR ALL PURPOSES 


ABRASIVE CLEVELAND CONTAINER CANADA, LTD 


DIVISION Plants & Sales Offices: Sales Office: 
CLEVELAND TORONTO AND PRESCOTT, ONT MONTREAL 
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t of truth! 


A missile is readied. Will it leap to 
its target? Or will it fail? In this moment of truth there can be 
no margin for error, either in the missile or in the preflight sys- 
tem that checks it out. That’s why Beckman checkout systems 
are as infallible as man can make them. 


The story of Beckman reliability is best told through Beckman. 
designed and manufactured industrial systems and sub-systems. 
Through Beckman solid-state circuitry and electromechanical 
designs proved in thousands of field applications. Through 
Beckman counters, timers and frequency meters used as stand- 
ards the world over. Through Beckman all-transistor data 
processors and magnetic-core automation controllers at work 
around the clock in process, steel, paper and aviation industries. 


For automatic preflight checkout of missiles or aircraft — wher- 
ever malfunction of electrical, control, power supply, hydraulic 
or pneumatic systems is critical —- look to a Beckman system 
for proven reliability. 


Beckman preflight checkout systems are available now at mod- 
erate cost. For more information, or for a consultation with a 
Beckman systems engineer, write to De pt. 3D-15-69. 


Beckman’. _— 
Systems Division 
/ N. Muller Ave., Anaheim 


i Beckman Instruments, Ine 
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needed to manufacture cartridge cases 

Besides saving space and equipment, the 

spiral-wrap production unit can increas« 
, 


the cartridge case production rate by 


eighty per cent 


21.000.000 WATTS 


\ new achi emet cp) ter to con 
tribute significantly to the developmet 
and perfection of ICBM detection ap 


' 


paratus, was revealed recently by the Dx 
partment of the Army. Radarlike signals 
many times more powerful than believed 
possible previously have been transmitted 
by the Corne!l Aeronautical Laboratory, 
Buffalo, N. Y., under an Army Ordnance 
researc contract applicable to U » 
Army missile systems. A power peak ot 
21,000,000 watts, believed to be the largest 
peak power ever radiated, was reached by 


° 7 
use of a special microwave generator 


NEW SUBMARINES 
AYBACK, the Navy's first sub- 
built expressly for guided missiles 
was commissioned at Mare Island Naval 
Shipyard, Calif... in March 
\rmed with the new, long-range Regu 


11 


lus Il missile, the GrayRaAck will be ca 
pable of launching nuclear attacks against 
inland targets at distances of more that 
1,000 miles. Earlier missile subs have beet 
converted to fire only the Regulus | 


Differis 


g in shape trom other fast at 


tack tbmarit due to twin cylindrical 
on deck, the hull of the 
ven streamlined to assure 
ile submerged \lso cx 
ly fitted for antisubmarine warfare 
the GRAYBACK carries a crew 
five. 

One naval shipyard and one private 
vard have been selected to construct the 
three nuclear-powered fleet ballistic mis 
sile (FBM) submarines recently approved 
by Congress. The Electric Boat Division, 
General Dvn imics Corporation (;roton, 


i! 


Conn., will b 


uild two submarines, subject 


to acceptable contract negotiations, and 
the Mare Island Naval Shipyard will 
build one. These submarines are designed 
specifically for carrying and launching 
the Polaris missile 

The new submersibles will differ fron 
nuclear-powered submarines now undet 
construction chiefly in their missile fea 
tures. Their hull configuration. similar to 
that of the U.S.S. Atracore, will give 
them high underwater speed. They will 
he equipped with SINS, the Navy's revo 
lutionary new navigation system, and witl 
new stabilizing and electronic equipment 
incorporating the most recent engineering 


advance s 


MARINE REORGANIZATION 
\ nuclear-age reorganization of the 
Marine Corps is to be completed 


September 30th. Gen Randolp! 
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A PLACE FOR DATA TO COME HOME TO 


LONG-RANGE TRACKER 


The ir rorcee ‘ Roti 


sit by 


Every precious bit of telemetered missile data needs 
a place to come home to,a reduction center full of the 
most reliable data reduction equipment 
that experienced systems engineering can produce. 


Whenever a test missile flies, valuable information pertaining to 
skin temperatures, sub-system flow rates and pressures must be 
rapidly received and accurately processed. Data must be corre 
lated with real or arbitrary time, and even such fleeting phenom 
ena as liquid fuel levels often must be progressively charted 
throughout missile flight 

With more than ten years’ experience producing dependable, 
high-accuracy industrial data systems, Beckman is also the first 
choice of many of the Armed Forces’ Prime Missile Contractors 
That’s why Beckman Data Reduction Systems for time generation 
and decoding, data reduction, and propellant utilization measure 
ment are now at work on many of the Nation’s missile ranges, per 
forming on-the-spot data translation and providing immediate 
digital readout with unparalleled accuracy 

If you would like more information on Beckman field-tested 
Data Reduction Systems, or if you would like a Beckman Systems 
Engineer to help you plan your Data Reduction Center, write nou 


for Data File 2D-16-69 
Beckman?® . 
Systems D 
miles. 
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HUNTER 
ENGINE 
HEATERS 





for military 
applications at 
sub-zero temperatures 





@ designed and produced in accord- 
ance with military requirements. 


@® for starting internal combustion 
engines at sub-zero temperatures, 
cold starts to —65°F. 


@ standard winterization gear for 
military vehicle engines, generator 
sets, compressors, hydraulic test 
stands, battery starting carts, other 
ground support and special purpose 
equipment applications. 

@ burn any type gasoline or JP-4 
fuel. 

® BTU/Hour range: from 30,000 to 
90,000 input, utilizing both uncon- 
taminated air and exhaust. 

® compact, light-weight, high capac- 
ity units for delivery of high tem- 
perature, high-volume air as re- 
quired for specific applications. 
Other Hunter military equipment: 
space and personnel heaters; instant 
lighting torches, refrigeration units. 


for complete 
specifications 
and details 


GET 
THESE 


BROCHURES 
TODAY! 





MH-166 ‘‘Hunter ¢ 
Engine Heaters” 





MH-162 ‘Hunter Space '. 
and Personnel Heaters’ — / 


MH-167 ‘Hunter 


SDS 





ees — 
MANUFACTURING CO, 
30523 AURORA RD, 


Torches’ 
H TER SOLON, OHIO 


HEATING AND REFRIGERATION SYSTEMS 
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ROCKETS AND GUIDED MISSILES 


ALFRED J. ZAEHRINGER 








Astronautics.— Alpha 1958, the first IG’ 
te of the 


states 


1 the first for 
placed into orbit 


\rmy used its 


satelli new vear al 
the United 


on January 3lst. The U.S 


Was 


tried-and-true Jupiter-C, a modified Red 


: ' 
the launching vehicle 


Redstone tor a 


stone missile, for 


which consisted of a 


first stage plus an additional three stages 
of let 
pellant rockets. 

j 


The first stage developed 83,000 pounds 


Propulsion Laboratory solid-pro- 


of thrust furnished by the combustion of 


nd the new hydrazine-based 
fuel which 


liquid oxygen a 


“Hydyne” provided a_ pet 


formance increase of 12 per cent over con 


ventional alcohol. Over-all length of the 
70 feet. The 


64,.000-pound vehicle was 


last-stage rocket, 80 inches long, was 6 


inches in diameter, weighed 30.8 pounds, 


and carried a payload of 18.13 pounds of 


and a transmitter 
first 


nstruments 


On launching, the stage burned 


160 seconds and pushed the vehicle to at 


altitude of 53 miles and a speed of 6,800 


miles an hour. The first stage was then 


jettisoned, and the vehicle continued to 
\rching 


coast upward over in its trajec 


tory, it was at an altitude of about 220 

miles some 400 seconds after launching 
Ignition of the second-stage solid rock 

ets was accomplished by radio. After 


burning out, the second-stage cluster was 


dropped, and the third stage was fired 


iutomatically, The third stage burned out 





and dropped ott and the fourth sti 


finally pushed the satellite to a speed of 
18,000 miles an hour. The elliptical or 
reaches out 1,600 miles into space, and its 


sest point to the earth 1s about 220 
iles 

Preliminary data indicate that the sat- 
ellite may orbit from 2 to 12 years. The 
‘igh-power batteries gave out in a few 
veeks but the lower-power _ batteries 
should last about 3 months. Although the 
external skin temperature of the satellite 


varies from minus 148 to plus 572 degrees 
Fahrenheit the inter il temperature of 
the insulated nose cone ts more con 

fortable 32 to 86 degrees However, the 


P , > , 
ntensity of cosmic rays is nearly 12 times 
ereater than on the surface The severity 


f impacts of micrometeorites is low 
Explorer II, 


: atl a 
as launched on Mare st but failed to 





Vr wir cr pr 1 nt t the iD cr 
m PR et Company, Wyandott Vicl 
sa re n 1 aut rit n astronaulics 

tided missiles, and jet propulsion 


orbit. A second Vanguard launching also 
when, nearly a minute 


3 , ; - 
after take-off, the rocket engine gimbaled 


too far to the right, and the entire roc ket 
Vas destroved Dy the range safety ofce 
\ few weeks later, a third Vanguard 


launching \ postponed because of dith- 


second stage \ Vanguard 


I xplorer 


culties in the 


and another have since 


launched successtully 


NACA’'s 


e * 1 1 ] 
Fechnology Committee was held recently 


Che first meeting of Space 





and resulted in the formation of groups 


working in specific areas of space-flight 


yectives, vehicles, reentry 


problems ol 
tracking, instrumenta 


iol ly 
1¢ itio and 


launch and 





tion, lavigation, space 


surveillance, and human tactors 
Aérodynamics.—\\ ith the development 
of a rocket aircraft, the X-15, well under 


way, the science aerodynamics is al 





ready pus 
The X-15. it is to be remembered, 


signed to reac an altitude of 200 to 300 


} 
Is GC- 


miles and a speed of Mach 5 to 7 
Force has just 
f 32,400 miles an 


its Hotshot I] electric-arc “wind tunnel 


achieved Mach 
hour—in 


speed oO 


at Arnold Engineering Development Cer 


ter, Tullahoma, Tenn. This speed 

greater than that required to escape thi 
gravitational field of the earth (som 
seven miles a second). The short-duratiot 


runs, lasting 0.l-second, are used to test 
missile nose cones 

\nother such tunnel using an electri 
Lockheed 


Alto, Calif 


arc is under ynstruction by 
Aircraft Corporation at Palo 


The tunnel is designed to produce a speed 


of 15,000 miles an hour ar 1 temperatures 
of 18,000 degrees Fahrenheit. The rus I 
hot gas roduced by an explosio ot 
compressed air triggered by an electr 


charge of 20 million kilowatts 


Six more electric-arc tunnels are 1n op- 


eration at the Philadelphia laboratories of 
General Elec c Con inv. Such arcs also 
are used to test missile nose sections. It 
was pointed out that one problem—th« 
very different composition of the gas used 
n the tunnel as compared with regular 
alr as been solved. Now a plasma of 
nitrogen and oxygen atoms, ions, and fre¢ 
radicals can closely resemble the required 
conditio 

In addition to the conventional view I 
a higl lv streamlined |} ypersonic, winge d 
glider for tmosphere reéntry, spheres 
and hemispheres without wings are being 


1} 


proposed by NACA scientists. Such sphet 
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A project of Colonel Edward A. Allen (USA Ret.) 
Senior Staff Engineer, Stavid Engineering, Inc. 


In 37 years of military service, Colonel Allen has contributed greatly to the evalua- 
tion and development of all types of communications equipment for the Army 
Signal Corps. Currently assigned to Project Monmouth III, Colonel Allen serves 
on a board to resolve communications and spectrum interference problems asso- 
ciated with the modern dispersed field army. Like other outstanding scientists 
and engineers at Stavid, Colonel Allen is working on advanced concepts... years 
ahead of actual systems development. 


In Stavid’s objective engineering atmosphere, scientific, development and 
manufacturing teams are producing a wide range of electronic systems for the 
Services. A current project, for example, calls for the development and manu- 
facture of the Mark 70 Gun Fire Control System. 





| 
j 


©) 


ey, 
° 

> 

@ 

oe 

. 





OTHER STAVID 
PROJECTS INCLUDE: 


STAVID Engineering, INC. Pisisieis, new sersey 


Ymaginative EaMioncs . we 
C 





Engineers and Scientists: Join Stavid’s Advanced Systems Engineering Team. 
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ical vehicles produce no lift but can safely 
dip Into the atmosphere because of the 
blunt shape which would dissipate the 
heat. Drag would slow the vehicle to a 
pomt where a near-vertical plunge could 
take place \t about 30,000 feet altitudk i 
parachute could safely lower the sphere t 
the surtace. Such a technique, in combina 


tion with rocket motors for braking, coul 





conceivably be a method which would en 


HIGH FREQUENCY MOTOR I ii hs weinieties ait 






tellit 
dt SATCTIITE 


Propulsion.—Solid-propellant rockets 





continue to make headway toware 


ul more effective weapons systems. De 





DC POWER SUPPLY 


velopment of the Navy fleet ballistic 


yeapot Polaris, a 1,500 mile-range 


* 


IRBM, appears to be successfully under 


Typical Motoresearch ee q RT ea eee Ss 
Equipment For ind the low maintenance characteristics 
Specific Applications of solids were recognized by the Army 
nd incorporated into the Nike-Hercules 

surface-to-air antiaircraft missile and the 


Nike-Zeus antimissile missile. Next came 
the replacement of the liquid fueled Cor 


ENGINE GENERATOR poral by the solid-fueled Sergeant with a 


range of 75 to 100 miles. More recently, 


e solid-fueled Pershing was announced 
. is a replacement for the Redstone missile 
Pershing will be much smaller than Red 
stone and vet have a range capability 
stated to be 200 to 500 miles. A. solid 
IRBM is de stined to replace the Jupiter 
RESEARCH and PRODUCTION FACILITIES =) sss 
announced that it would develop a_ solid 
: . ICBM to be called the Minutemar 
for Electrical Power Systems ie te teliewed ik Geen. sold Geel 
epe efe e missiles are not far off since one producer 
to meet Military Specifications stated that the firing of a single solid et 
gine vitl over tet tons of propellant 
Motoresearch electrical equipment and power systems are de- ilready had taken place. In addition, t¢ 
scale-up, solids are expected to score ne 


signed and produced to meet unusual requirements. Our facilities : he 
pertormance gains bv mcorporation of bo 


include original development, production to existing design and , » 
7 “+. ¢ . . . ron tuets in the propellant 
the ability to modify for specific application. Meanwttle. Haul sockets eoutame ¢ 
+ . ° ° ° ° vulvanee La est U Ss. lig 1 rocket « 
Typical Motoresearch equipment is illustrated. Direct current ; : 
é : 1 Is re rted to produce 165.000 pounds 
Power Supply is a component of Air Force Ground Control ot dleeat OC Seakeelns iain enmiiie mei 


Approach System. A requirement for very close regulation under give higher powers. The Air Force has 
extreme conditions prompted the development. High Frequency announced that it is undertaking the devel- 
Motor shown is for turret fire control. It develops “2 HP and Pane hone eter —— we 
weighs 2.5 pounds. Engine Generator is a self-sufficient 400 cycle po apa ac ths oegadehar een 


folding techniques would permit thrusts of 

power unit for Military application. Similar equipment includes 1.500.000 pounds 
Motor Generators, Control Units, and Geared Induction Motors. Our atomic rocket engine program ap- 
. “¢ ° ‘ . pears headed for increased activity Che 
Send us detailed specifications and schedule quantity needs for Atomic Energy Commission is to ask Con- 


your weapon system or related application. We will appreciate gress for additional funds to speed up 


-ket developments. Dubbed 


the opportunity to offer a proposal for your consideration. itomic rot 
“Project Rover,” first firing of an atomic 


rocket 1s slated t take place later this 


AN vear at AEC’s Watertown, Nev., test site 
H Comp Development work has been under way 
eSEARC at the Los Alamos and Livermore labora- 
0 OR tories and at the University of California 


1600 JUNCTION AVENUE, RACINE, WISCONSIN /oiting tis group will be North Amer 


can Aviation Inc whi Was varded a 


D i Gearmotors and research and study contract for the atom 
CCguere Special Electrical Equipment Manugactu bOte rocket engine by the Air Force 
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ARMY ° NAVY . AIR FORCE 








DESIGNERS 
ENGINEERS 


NOW... Available for you at the 


Hz P. WHITE) LABORATORY 








RANGES 


Can accommodate a// small arms and automatic weapons, as 
well as other weapons, equipment and devices requiring 


controlled, isolated test areas. 


- BALLISTICS RESEARCH 


World wide reputation as one of the leading private. ballistics 
laboratories. All facilities available, including necessary 
instrumentation and equipment. Specialized experience in 
the development and application of powder actuated tools 


and devices. 


- MACHINE SHOP 


Complete for parts manufacture and repair as well as prototype 
manufacture. Highly skilled personnel. Your whole design 


problem can be solved under one roof. 


- » » PHOTOGRAPHIC INSTRUMENTATION 


. High speed, standard speed, and time lapse motion picture 
photography .. . accurate, scientific data reduction from 
motion picture film. Equipment and services available wherever 
you are—or at the H. P. White Laboratory—to answer nearly 
every problem in photographic recording, measuring, and 
instrumentation. 


WRITE OR CALL TODAY FOR FREE BROCHURE 





——— 


H. P. WHITE) LABORATORY 


RESEARCH - DEVELOPMENT ENGINEERING 
DEPT. B, BOX 331 BELAIR, MARYLAND 
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three to make 
‘ready for outer space... 


a. =10]512e)) 
LITHIUM 


AMMONIUM 
mei ein | BOlny VE 


“is basic 

in the chemistry 

of high energy fuels 
and solid propellant | 
oxidants. 


TRON AL 











Wherever men make ready for outer space...from barren arctic IGY 
laboratories to tropical ballistic missile blast-offs...Trona chemicals are 
putting the punch into high energy fuels and other propulsion systems. 
As the only basic producer of these three important raw materials used in 
high energy fuels and as solid propellant oxidizers—BORON, LITHIUM 
and AMMONIUM PERCHLORATE—American Potash & Chemical 
Corporation has a vital stake in the space age. Recipient of the 14th Annual 
Chemical Engineering Achievement Award for pioneering work 

in the atomic age metals, Trona continues in the forefront of basic 
research and technical development of these vital chemicals and their 
compounds for high energy and missile applications. 


Ameriean Potash & Chemical Corporation 


3000 West Sixth Street, Los Angeles 54, California 
99 Park Avenue, New York 16, New York 


Recipient of 14th Annual Award for Chemical Engineering Achievement in BORON and LITHIUM 
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Thunder 

ofa 

1,500 mile 
thrust... 


Preserver of Peace ... 


Official U.S. Ai 





The very heavens shake with the thunder of striking arm where ground objectives are 
some 135,000 horses as Thor streaks across concerned. For this surface-to-surface inter- 
the sky at 10 times the speed of sound. De- mediate range ballistic missile, with its 
signed by Douglas Aircraft to deliver total inertial guidance system, RCA has developed 
destruction to targets as far away as 1,500 and is supplying electronic units to help Thor 


miles, Thor represents the Air Force’s declare its mission: the prevention of war. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, NEW JERSEY 














A Down-To-Earth Look At 
Today’s Missile Picture 


NOW that operational missiles are becoming a reality and production 
in quantity a fact, it has been necessary to look at the tremendous 
storage, transportation, and ground handling problems from a practical, 
dollar-conscious, down-to-earth point of view. 


Each day more assignments for the development and manufacture 
of practical, economical handling units are being brought to Fruehauf, 
long known for its expert experience and education in commercial 
transportation areas. And Fruehauf has successfully responded in filling 
the need for the design and manufacture—at lowest possible cost—of 
dependable, versatile, multi-purpose ground handling units in quantity 


—on practically a commercial level. This is the business like approach e 
to the missiles picture, but it must be made, and no one is better You can put 
equipped and staffed than Fruehauf to do so. confidence in 
Not only in relation to missiles but for many military ground-handling ee oe 
needs, Fruehauf research, engineering, and manufacturing knowledge extensive facilities in 
is being utilized profitably by the services and other contractors. Here meeting any ground 
are a few of the widely varied projects with which Fruehauf has been handling problem 
associated in a development or manufacturing capacity: concerning missiles, 
guidance shelters, 

e Ground handling equipment « Vans for testing equipment weapons systems, or 

for 17 missile types e Standardized refrigerator vans and materials supply. 
e Missile launchers other mobile materials containers 
e Guidance shelters for missiles « Formal detail specification 
« Shelters for electronic and drawings in quantity 

radar equipment e Rough terrain trailers 
e Specialized tank-trailers for fuels . A total of over 400 different 
« Power haul vans types of military vehicles 

















FRUEHAUF 


MISSILE PRODUCTS DIVISION 5.» 
rr — 


10942 Harper Avenue, Detroit 32, Mich. @ 5137 South Boyle, Los Angeles 58, Calif: 
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...and your faucet lasts! 





Why does a famous manufacturer tell the plumb- That’s why it is important that... underneath 
ing industry: the chromium .. . fittings are Brass. 


“Every bit of metal in a Kohler fitting, un- Kohler can come right out and say they are. 

4 t / 5> 

derneath the chromium plating, is Brass.” “Brass’’, to quote Kohler, “is superior in wear- 
ing qualities. Brass has maximum resistance to 


It is because he has nothing to hide. atin a a 7 : 
corrosion. Brass is easiest and most economical 


He knows that substitute metals and alloys to maintain.” 
can be concealed under plating. But, as Kohler Those who offer the advantages of Copper 
says: “Brass has no equal for serviceable and and its alloys can count on the Copper Industry 
satisfactory plumbing fittings.” to make sure of an ample supply. 


COPPER - BRASS - BRONZE 
in over 40 Standard Alloys! 


. n nbir rite ¢ { & Bras Rese t < 47 gtor ve > 17 
For more information on the essential role of Copper and Bra ' Ding, write ppe as earch Ass'n., 420 Lexir Ave., New York 17, N.Y 
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Can you 
TR aS 
diversified 


ARMAMENT ELECTRONICS 


W. H. Van Vliet 





equipment 
e X p e ri e n C e? Automatic Flight Control System 


; \ ters ’ r r 7] } t 
Al MT ate \ eC OCU bic ( 
t f ? re tenna te! ' H \ircraf 
a ( C 





iutomatic fl t-conti B-52 Countermeasures Program. 


Sperry (yy ( ( il is Dec 


REPRESENTATIVE <= stics ites tire reverse and years Gyroscope Conny av ee 3 
EMHART-BUILT —sistin nc, sitoperate'a a stems devetyment si potction of eet 
EQUIPMENT: §— tse’ tomatic struments, rine USAF Deny hi 


e Cartridge Processing ' ESR RES ' Re cided lil ccieatinie oie 
Equipment pri rily manual ere ! I survey. He | B-52 will be very 





t 


e Vibration Testing 
Machines 


e Precision Power Presses 


@ Power Press Feeds and it stant speed contr 
Accessories H include manual operat al REISE cies a: aan ial 


e Automatic Threading and send — 
Trimming Machines 


F-100 Super Sabre 


e Automatic Glass Container 


Manufacturing Machines 
Airborne Early Warning. The new 
e Automatic Packaging Navy WV-2E early-warnit reraft fle 
Equipment recently for the rst ti ith t wld’ Radio Telescope. 
e Materials Handling a ey eae siete ae ee —t » ois > telesce 
Machinery early-warning combinati eyelaned by that iN have the double dut ££. Now it 
e Multi-Positional Booms ier - rama | se ee lps Sai aeeel scat Minassian: gail enlaces ieee 
for Work Aloft (Skyworker) oo a ‘¢ : ree te une ante a Ctr dentiess teen. The cal 





e Water Distillation Systems ~ z ; is 
( t IX u 1 
@ Noise Suppression coverage from sea level 1,000 
. os¢aect “oa 4 a ¢ ica ource 
Equipment ge 
@ Plastic Forming Machines Fis lonme antennas in enclosed inasaucer- best optical teles: 
| | | u } } | 17 + 1 flec 
( ” | 
‘ \V I =~ ( f ect + ‘ 
| ¢ ) ( 1 





if interested JCM ar) in operational use with the giant antenna, ticles or magnetic fields and will yield data 
ooo PRODUCTS = metime next sum 
MANAGER a a eee ee a 


HARTFORD 2, CONNECTICUT Inc., Washington, D fst aah See 
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Lapping 
For Precision 


and rotate freely on the lap 
inside the conditioning ring where they also rotate on the 
IV, a liquid vehicle containing fine loose abrasive 


THIS If HOW THE 
LAPMASTER WORKS 


1, a heavy cast iron lap plate revolved slowly under power. 
il, large cast irom conditioning rings are held in position 
il, work pieces are placed 


lap 
Flatness fe | red flows on the lap plate and is uniformly distributed under 










Parallelity in 
Production 
Quantities 


production requirement 


/ 
4 
BI] 


i! 


Operator requires no pre- 
vious lapping experience 


the work pieces. At the same time the rotating condition- 
ing rings preserve the flatness of the lap plate. These three 
essential features, combined with the rapid cutting action 
of loose abrasive produces a flatness which meets every 













Lapping with loose abra- 
sive and without excessive 
pressure eliminates heat 
and subsequent distortion. 















Simplicity of design pro- 
vides accessibility and al- 
lows ease of loading and 
unloading. 





Loose abrosive distrib- 
uted evenly over lapping 






crea insured uniform 





results. 


















Lap plate clways kept in 
condition while in opera- 
tion. No down time 
required for truing or 
reconditioning. 


Precision laps identical 







parts in one cycle or ports 
of various shapes, heights 
ond materials in one cycle. 

















Learn more about the possi- 


bilities of production lapping 
and the interesting subject of 
measuring flatness. The illus 
trated fact-filled booklets are 


yours for the asking. Write 


1 Foreign Patents 


CRANE PACKING COMPANY 
6480 Oakton, Morton Grove, Ill, (Chicago Suburb 
In Canada: Crane Packing Co., Ltd., Hamilton, Ontario 





CRANE PACKING COMPANY 
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A CONCEPT OF SCIENCE 


Five years ago, The Martin Company con- 
ceived a unique undertaking in the field of 
pure science which grew out of a belief that 
Our own and our country’s resources in crea- 
tive scientific research must be greatly 


enlarged and cultivated. 


We believed that the country—and the Com- 
pany—that concentrates on short-range ma- 
terial achievements, without a deep concern 
for the creative source of tomorrow's even 


greater achievements, will have no tomorrow. 


It is now three years since that belief motivated 
management's action with the foundation of 
a program in pure research. Known as the 
Research Institute of Advanced Study, RIAS 
is now a substantial organization staffed by 
scientists who are working in many fields, 
including theoretical physics, biochemistry, 
metallurgy and mathematics, without short- 


range applied research requirements. 


Today, the increasing appeals to industry and 
the nation for accelerated activities in basic 
research give the RIAS story a special signifi- 
cance. For creative research in pure science 
is the true life source of our technological 
security — the “seed bed" from which our 


national strength shall continue to grow. 


—_ eh" ee 
MVE 24 FEN 2 ae 


BALTIMORE *DENVER':* ORLANDO 
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Armament Electronics (Contd 





Long-Range Radar 


Scatter by Quadruple Diversity 


Integrated Cockpit Display 


Telemetry Survey 


Photo Recon Pod 


t { 
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Wolverine Selected to Create and Produce a Ground 
Support Motor Generator Unit for Convair’s F-106A 


cluding its highly complex Hughes XXX airborne 


Under contract for Convair Division of General 
Dynamics Corporation, this multiple output gen- 
erator set, created for support of the F-106A, 
is a typical Wolverine solution to a specific prob- 
lem in precise power requirements. 

This lightweight, portable unit provides power 
for every electrical component on the F-106A in- 


a 


Write Today For 
Illustrated Brochure 
Explaining How 
Wolverine Can 


Serve You. 


12700 MANSFIELD 


armament control system. 

In addition to the great number of generator 
sets designed and the many thousands produced 
for the Air Force, Wolverine has fulfilled numer- 
ous similar contracts for the Corps of Engineers, 
U. S. Navy and many industrial establishments. 

Wolverine’s 20 years of specializing in the de- 
sign and development of ground support systems 
for aircraft and missiles assure you progressive 
engineering concepts and quality of workmanship. 


\\/olverine 44 


DIESEL POWER/CO. 


DETROIT 27, MICHIGAN 
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CRYSTAL OF SILENCE... 
IN A NOISY UNIVERSE! 


Philco eliminates unwanted cosmic and terrestrial noise... 
with advanced crystal research! 


PHILCO 


GOVERNMENT & INDUSTRIAL DIVISION 


4720 Wissahickon Ave. 
Philadelphia 44, Pa. 
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EXPERIENCE 
IN 
ORDNANCE 
WORK 


Here are some of the 
Ordnance items produced 


by Aetna-Standard 


over the years... 


Gun Mounts Leveling Sockets 


Gun Carriages Axle Bearings 


Howitzer Carriages Nozzle Plugs 


Drill Guns Traversing Mechanisms 


Pilot Models Bogie Hubs 


Breech Rings Rocket Cases and Launchers 


Navy Yokes Landing Mat Machines 


15” H. €. Projectiles Fork Lift Trucks 


Shell Crimpers Half-Track Carriages 


Firing Mechanisms Skysweepers 


Tank Turret Redesign 


iF] 
. 


AETNA* STANDARD 


THE AETNA-STANDARD ENGINEERING COMPANY 
General Offices: Pittsburgh, Pa. + Plants: Ellwood City, Pa., Warren, Ohio 
Research Laboratory: Akron, Ohio 
CONTINUOUS GALVANIZING LINES + CONTINUOUS ANNEALING LINES + CONTIN- 
VOUS ELECTROLYTIC TINNING LINES + SIDE TRIMMING AND SHEAR LINES AND 
OTHER FINISHING EQUIPMENT + CONTINUOUS BUTT WELD PIPE MILLS + SEAMLESS 
TUBE MILLS * DRAWBENCHES AND OTHER COLD DRAW EQUIPMENT + ROLLS AND 
CASTINGS + EXTRUDERS, MILLS, PRESSES FOR RUBBER, PLASTIC AND CHEMICAL 


| ™” 
Ma Me SS PTT 8. ee 
1046 





RECENT PATENTS 





Air Base. 











Booster Separator. 


to impart t 


educed force 


require 
vearing effect on the 


of the rotating band 
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AGHUDD 


Swift and deadly, the Martin Lacrosse is the Army's 
newest artillery weapon. The rocket;propelled 


Lacrosse provides pin-point precision with tremen 


dus destructive power against enemy targets 
The rugged simplicity of its powerful THiokot 
solid propellant eBgine gives the truck-mounted 


miss#€ extreme mofility in the field 
te. Army ground troops have 


t where they need it — when 





2.82 Cee Cees eek © Be ned, | 
TRENTON. N. J. * ELKTON. MD 
HUNTSVILLE. ALA. * MARSHALL, TEXAS 
MOSS POINT. MISS.* BRIGHAM CITY. UTAH 


* Registered trademark of the Thiokol Chemical Corporation for its liquid 
polymers, rocket propellants, plasticizers and other chemical produ, 
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Recent Patents (Contd.) Cluster n is ab- 


Bomb. 


5N2 ol 


sorbed ntially non- 





3) lu no ; 
( reduction otf activates 


by permitting a reduction of t wall fon | Wy f it ; 
thickness, : i : , Detong 


of such | 





rings 


and easily 


unction 


practical temp 
Bomb Director. 


well below 2,600 
per square 1c! 
of acety 





consists Of a mixture 


lene, 2 moles of ammonia, and 1 moles 





of oxygen. The reaction is 
C,H, + 2NH,+ 30, 
2CO + H.O 
pecih 
airpl 


been detonated Jet Fuels. 


Liquid Oxygen Explosive. 


> O72 tf 


overlapping 
col 
object 


protection 





Automatic 


Weapon Control Systems 


SATCO- Automatic 


Air Traffic Control System 


NV. HOLLANDSE SIGNAALAPPARATEN 


Hengelo (O.) - Netherlands 
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Spicer Universal Joints Are a Vital 
Part of Over 30,000 Applications 


You'll find Spicer Universal Joints specified on all kinds of 
aircraft ... where quality must be the highest... on 
dynamometers ... where dynamic balance is critical ...on 
off-highway equipment... where dirt is the thickest. In all. 
designers have employed Spicer Universal Joints in over 
30,000 ways. 

Compare these features of Spicer Universal Joints before 
you write your specifications: 












@ Case hardened splines are ground to a smooth finish on 
all sliding surfaces, then phosphate coated. 


One-piece yoke design insures the rigidity required 
for true bearing alignment. 


@ Dynamically balanced to the closest limits. 


Complete range of sizes for every appli- 
cation in a wide selection of flange and 
yoke types. 


DANA CORPORATION 
Toledo 1, Ohio 


When you need help with a power transmission 
problem, call on Dana's 53 years of experience. 


DANA PRODUCTS Serve Many Fields: 


AUTOMOTIVE: Transmissions, Universal Joints, Propeller Shafts. Ax es, Powr-Lok 
Differentials, Torque Converters, Gear Boxes, Power Toke-Offs. Power Toke of 
Joints, Clutches, Frames, Forgings, Stampings 

INDUSTRIAL VEHICLES AND EQUIPMENT: Transmissions, Universal Joints, Pro 
peller Shafts, Axles, Gear Boxes, Clutches, Forgings, Stampings 

AVIATION: Universal Joints, Propeller Shafts, Axles, Gears, Forgings Stampings 
RAILROAD Transmissions, Universal Joints, Propeller Shafts, Generator Drives 
Rail Car Drives, Pressed Steel Parts, Traction Motor Drives, Forgings Stampings 
AGRICULTURE: Universal Joints, Propeller Shafts, Axles, Power Take Offs. Power 
Take-Off Joints, Clutches, Forgings, Stampings 

MARINE: Universal Joints, Propeller Shafts, Gear Boxes, Forgings, Stampings. 


Many of these products manufactured in Canada by Hayes Stee! Products Limited, 
Merritton, Ontario. 
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exploring the universe: 


GENERAL DYNAMICS CORPORATION © 448 PARK AVENUE, NEW YORK 22, 
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Earth is composed 

of three states of matter, 

liquid, solid, gaseous. 

Yet most of the universe exists as 

a fourth state of matter, the plasma state. 


The bright suns and stars are plasmas, 


roving, unattached, electrified particles of matter 


that fuse into new particles on collision, 
the 4th state of matter 
releasing enormous energy. 
We seek now to control this fusion, 
to create here on earth 
the plasmas of suns and stars, 
to light for all men and all nations 
fires of boundless energy 
and endless age. 


sion and the Texas Atom 
to uttiization of the fourth s 
y ipa s: Central Power & 
ston Lighting & Power, Southwestern Cas é 
ight, West Texas Utilities, 
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in this issue by: 





with EATON-RELIANCE 
Snap Rings 


Machining 
reducing product quality. 
true where Eaton-Reliance Snap Rings are 
instead of shoulders on shafts and in 
counterbores. How made? 
Eaton-Reliance Snap Rings allow shafts to 
be ordered to size rather The 
metal taken from the small groove required 


Panmunjom: The St 
William 


Praeger, Inc. 


reduced without 
This is specifically 


costs can be 


tions. By 


\ 


ee! 
S<< 


TY 
I 


used 
are the savings 
than oversize 


for the snap ring is negligible compared to the 
j 


takes machine 
of that 
either 
time and material savings add 


in machining an entire shaft. 
to i 


wastec 
time it 
lraction 
a shaft 
nally. These 
up to dollars 


amount 
The 


only a 


a 1S 


| 


neeae¢ 


eroove 
to fully 


or inter- 


| 


A 


machine externally 


Eaton-Reliance Snap Rings are being used 
h 


long 


successfully in industry throughout the coun- 
They 1 for life, 1 


1 made 
‘l, cold drawn in our own plant, and 


are designec 


try 
ol stec 
quality controlled from start to 
finish. You can rely on Reli- 


ance Snap Rings. 


Send for your free copy of 
Engineering Bulletin No. 55 
or write for the name of 
your nearest Eaton-Reli- 
ance representative. 


EATO 


he SALES OFFICES: NEW YORK @ CLEVELAND @ DETROIT 
CHICAGO @ ST.LOUIS © SAN FRANCISCO ® LOS ANGELES 


the and | 


Cl 


Mio 


writings 


ro: | niversity 


RELIANCE DIVISION 


MANUFACTURING COMPANY 
510 CHARLES AVENUE 7 MASSILLON, OID 


icag 
ST al 


The Civil War. A Soldier's View. Fdited 


wry of the Korean Armistice Negotia- 
H Vatcher, Jr. New York Fred I 


PP- 


CTICN 


+-75+ 


vy Jay Luvaas from 


F. R 


} 
D 


G Henderson. 


ectures ol 
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At the Shelton (Washington) Power Plant, this 
Caterpillar No. 955 Traxcavator daily handles and 
loads some 325 units (361 cu. yd.) of hog fuel (saw- 
dust), the by-product of two sawmills. Equipped with 
a 3 cu. yd. light material bucket, it also does miscel- 

“When 


“ says Frank Fentiman, assist- 


laneous bull-cooking jobs around the plant. 
e bought the No. 955, 
ant manager, “we didn't realize just how many jobs 


around the plant it could do. 
“In the old days, we used as many as 10 men to 


do what the No. 955 does now. When the hog fuel 


pile is packed down tight, the No. 955 really works!” 


70 HP, there are 
two other Caterpillar-built Traxcavators—the 100 HP 
No. 977 and the 50 HP No. 933. AIl are available 


heavier idlers: nev 


Besides the No. 955. rated at 


in the new Series E and feature: 


solid sprockets; tougher track rollers with frames and 


guards of heavier construction; more ground cleat 
ance; lower center of gravity for better handling and 


stability 


No other machine can do so many jobs so effi 
ciently as a Caterpillar Diesel Traxcavator. Equipped 
with quick-change attachments, this all-purpose too 
can handle chore after chore around a modern indus- 
Traxcavator busy 


trial plant. You can always keep a 


Your Caterpillar Dealer backs these big, yellow 
machines with round-the-clock service and parts you 
can trust. Name the date and he'll show you the 


Traxcavator that will pay off best on your operation 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A 


CATERPILLAR 


Caterpillar, Cat and Traxcavator are Registered Trademarks of Caterpi+: | 
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ma great | el Was the Ission asa irce Oo isic atomuic-energy 
control of the Army Washington forma textbook authors and edi 
to the battlefields and talks with officers \n army commander in the field must be tors, it attracted a much wider readership 
» fought on both sides subject to the discipline of over-all politi and was used itself as a textbook as well 
As a foreigne t iuthor has given a cal policy it when he is subject to the as a standard reference work tor the get 
tical ilysis of why the pline of tactical decisions made by eral reader. Now ght to date and 
North wit superior equipment tant staffs or civilian politicians his enlarged, it should prove even more we 
and overwhelming manpower suffered de ability as a field commander is destroyed come. Its author is a consultant with the 
feat after defeat from the comparatively Hooker was a good general, but he did \tomic Energy Commission and has pub- é 
weak South for the rst three years not have the force of characte to contend lished books on emiustt ind lated 
the wa Le ike clear t the va with political Washington. Grant was of helds 
» Ila ( C ie illingness t g i ditterent breed. Wher rst offered his The k el ible ene edia of 
on the pa % the Northern soldier but Id commission as a captain he replied in the ‘ | applicati tom 
that ¢ tault lay int wolitica cted table language t i little use science ‘ the earliest theories 
leaders or the grand schemes of the political oft at r describes t 
W hie e Cy the nerals. When appointed Commander of erowt ght k edge in the 
\ t st \rr \rmies e went direc t the Presi eld, take n tur le st Vv ¢ radi 
i men. One Pou ( and exacted a promise of nonintet actin i es clear st ture 
gra ites Jet rence, and it 1s a legend of the war that clear i other phenomena, and 
fer Davis is al n dispatching Sherman to cut a swath = analyze eration of cvclotrons a 
ilizing the value of the tra g, he ap cross the Confederacy, he advised him to clea ’ researe ’ 
ot i ers to esp t telegraph com! nications ower Ne covert in researc] i 
! il it least bri \Washington.—GeEot S. Brapy ipplica i irefully esented. A tina 
a ler ‘ ere immediate iva ipter de \ radiatior the 
},] ’ ’ 
naape ‘ zat eee Sve oe, ee Sourcebook on Atomic Energy (Second = ©''*t coe Cans Oe 
. oe cf patil? Edition). By Samuel Gl 7 A. Pans 
iia th litica Aan gpa citi , amue rlasstone 
mn ani exhibit; ; th Princeton: D. Van Nostrand Com ; cor _* 
emt wage wnetad pany. 614 pp. $4.40. Man Unafraid. By Stephen F. Tillman. 
ce) ied Miah ak aa cn WY HEN the first edition of this detaik Washington: Army I imes Publishing 
ind lieutenants were kept with their com und very useful volume appeared in 1950 <AERPONY. 225 PP. 94. 
panies instead of being used for higher t was widely praised for its accurac) Tus is an exciting book and at the 
commands and tor instruction of recruits ind general value. Published under same time stimulating to sober thought 
thus exhausting t C ontederacy the auspices of thre \tomic Energy Com (Continued p 57) 





U.S. NAVAL HOSPITAL 


stores oxygen at 3,000 psi 
in National SEAMLESS 
Steel Cylinders 





THE U. S. NAVAL HOSPITAL at San Diego, California, 
is using nine 47.5-cu.-ft.-capacity National Seam- 
less Steel Cylinders to store oxygen at 3,000 psi. 
Each cylinder is approximately 33 feet, 9 inches 
long, with 18-inch O.D. x .750-inch wall. 
Whatever gas you store, under whatever pres- 
sures, you can rely on USS National Seamless Steel 
Cylinders to provide the very ultimate in strength 
and dependability. Pierced from solid billets of 
highest-quality steel, each cylinder undergoes a 
severe hydrostatic test before it ever leaves the mill. 





For more information on National Seamless Cylin- 
ders for gas storage, write to National Tube Divi- 
sion, United States Steel Corporation, 525 William 


) 


Penn Place, Pittsburgh 30, Pennsylvania. 


USS and National are registered trademarks 


United States Steel 


+ United 


National Tube 
Division of 


states Steel Ex 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors + United States Stee ply Division npany, Mew York 
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n 
BRAKE CABLES 


there’s NOTING like it 


THE ORSCHELN LEVER SALES COMPANY 
IS A NEW SOURCE OF SUPPLY 

FOR BRAKE CABLES. 

THE ORSCHELN DESIGNED CONDUIT 
WILL CARRY COMPRESSION LOADS 
IN EXCESS OF THE RATED TENSILE 
STRENGTH OF THE BRAKE STRAND. 
INCREASING OVER ALL EFFICIENCY 
BY AS MUCH AS 50 PER CENT 
DETAILED INFORMATION AND ENGI- 
NEERING ASSISTANCE IS AVAILABLE 
ON REQUEST. SAMPLE CABLE AS- 
SEMBLIES AND DRAWINGS WILL BE 
SHIPPED WITHIN 24 HOURS. 


cheln 
) 


ORSCHELN LEVER SALES CO., Moberly, Missouri 
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cosmic ray scout to enter regions 
where primary cosmic rays can be 
detected and measured. It is cur- 
rently circling the earth in the first 
U.S. Explorer satellite. 


If you have important national 
security contracts, U.S.Hoffman, , 
one of the first names in research, ‘ 
engineering, development and pro- 
duction will be glad to assist you 
in helping to keep peace through 
a strong defense. 





| e J 
; # 
U.S.HOFFMAN MACHINERY CORPORATION 1c: rourrs avenue. new vor 9, 


U.S.HOFFMAN IS A PRIME PRODUCER OF ARTILLERY SHELL AND PROJECTILE FOR THE ARMED FORCES 
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CAMERON SPLIT-DIE 
FORGINGS FOR 
NUCLEAR POWER PLANTS 


The Cameron split-die process has 
made ferrous forging history in 
components for extreme service 
These AISI Ty pe 304 stainless steel 
check valve bodies for nuclear 
power plants are another chapter 
in the same story. The Cameron 
processes were perfectly suited to 
produce these unusual forgings 
Even though test requirements ex- 
ceeded all normal procedure, we 
were ready to meet the exacting 
specifications and complete an- 
other forging contract. Most im- 
portant, performance in end use 
could be predicted and fear of fail- 
ure eliminated. 

Ferrous forgings to 8,000 Ibs. pro- 
duced by this method emerge from 
our presses in near final form. A 


vast array of shapes and sizes, 
heretofore impossible to forge in 
one piece, are now solving knotty 
problems in many demanding 
applications 


Every single production phase from 
melting the high quality steels for 
our ingot supply through blooming, 
forging and heat treating to final 
machining is performed in our 





shops under constant control. Men, 


instruments and machines are 
teamed to make results predictable 
Grain structures in these remark- 
able forgings are excellent, welds 
are eliminated, and machining is 
The result is a better 
component which often costs less 


made easiel 


Extending the design scope of ter 
rous forgings has made Cameron 
important in solving many prob 
lems which contront advanced 


design today I xtreme service com 


ponents tor airframes, jet engines 
a wide variety 


finding a 


‘ameron split-die 


cuided missiles an 
of other end uses are 
solution in the (¢ 


forging process. If you have a 
problem call, write or come b 
evo#r 
4 IRON WORKS, Inc. 
SPECIAL PRODUCTS DEPARTMENT 
P Box 1212. Houston, Tex 
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New extreme-high-temperature lubricants for missiles 
and supersonic aircraft SHELL ETR GREASES 





One of the serious lubricating problems tures. Co-operation with representatives special thickener—an organic vat dye— 

faced by designers of missiles and super- of bearing manufacturers and military which has exceptional heat stability and 

sonic aircraft has been solved by scientists personnel resulted in a completely new jelling efficiency 

at Shell Research Laboratories class of greases—SHELL ET'R GREASES. If you are presently in the market for 
The problem: to find a grease whicl [hese greases can easily withstand tem- an ultra-high-temperature-range grease, 

would permit components to operate with peratures up to 600°F. They give superior we will be glad to provide more informa- 

certainty under extreme high tempera- lubricating performance because of a tion on Shell ETR Greases 


SHELL OIL COMPANY 


50 West SOth Street, New York 20,N.Y. 
100 Bush Street, San Francisco 6, Calif. 
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| ‘ Tor t { ‘ t ‘ { y t I ! 

rhe magnificent physical and moral cour on how power is seized, } in existing Next he went t y Ss x 
ige of the Wright brothers and our first rover! ¢ ert ’ re 
military fliers is inspiring and at the itions are und ex te ‘ é eat 
time tragic. How could it happen [he major part ‘ : 
hese volunteers for this hazardous and the development of Russian rev O 
revolutionary duty should try so hard t strates ‘ ctic ‘ 1 1 ‘ 
succeed and then be treated so badly? Or most a century. Consideratior » give! t 
the record it appears that the War De- to the sociological meaning il . 
partment set up almost every possible o and a number of revoluti n Latir Navy 
stacle to the creation of sound air power America. German taly, China, Pola \s our 1 pearl 1m 
on a timely basis and France—are used for comparative and yahara began to havs 

We, today, can solemnly vow that such illustrati p eee fe |} in t e apne at 
blindness to ded progress shall not The volume gives us t " ary his of a glori eat \fter H ‘ 
occur again. | are we sure? Advanced torical background fer alert and vigilant took off o1 suicide b 
thinkers, pioneers for new approaches to citizenship in defense of our traditional viously he id not complet ‘ 
national security, still have rough going values and interests ] ; O'Conn fascinating persor ywccount WwW not 
in the face of their conventional, conserva- swe haem writs 


tive contemporaries. Stephen Tillman has Kamikaze. By Yasuo Kuwahara and 


done well to remind us that these early Gordon T. Allred. New York: Bal Drama on the Rappahannock. The 


‘ 1 ] 
birds—the eleven who died in crashes and lantine Books, Inc. 187 pp. 25 cents Fredericksburg Campaign. By Ed 


those few who lived and succeeded gave ( pape rbound a WwW ard I. Stac kpole. | larrisburg Mili 
us the basis for our air power which EN + ; ; tary Service Publishing Company 
helped gain victory in two world wars ‘ ; 297 pp $4.75 
; ing account of the experiences of a Japa <9 ¥ 
and is today the ilwark of our uneasy 3 bl t 
: nese suicide pilot elling his story to al To achie more than a per ficial 
peace.—Epwarp P. MECHLIN« z . ' , 
American soldier, Yasuo Kuwahara be inderstanding of t ttle of Frederick 
> . [oe a - gins his tal tt time w ! re ‘ nat ¢ S 
A Pictorial History of U.S. Single Shot ©" © , — = and patient i 
" s lle Al the glider « i t \ 1TY 143 (pene ’ Stack I the P ‘ 
Martial Pistols. By James M. Kalman Mfter bei ; 
‘ ss ss \Tter eing select for samurai traimimng rten t it vit 1 
and C. Meade Patterson. New York: ,. sas inate sieitisiadesiieaitni ‘Wei : * 
ry nm army re ex ative Wallara re excelient i v é 


Charles Scribner's Sons. 112 Pp. ceived his basic indoctrinati o iis ctlibelaes chmiinn unis 4 


WHIS outstanding graphic display brings 


military weapons, the 


ip 
ze | 
it 





originals of which only the most ardent 





collector could pe to assemble dt 
y vears and rough considerable 


uncial investment. Mr. Kalman’s skillful 


vatercol paintings have been faithfully 
reproduce 1 or eavy, high-quality paper 
forty-four plates. For each plate M1 


Patterson has supplied a briet descriptior 





torica r { tive 

[he t } Ss mace » or two mal 
arts y Pistols consisting 

se actually a tec y the military 
services, and so-called “Secondary Pis 
' , 
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tols he latter comprise firearms pur 


ised in small numbers by the Federal 





Government, purchased or manufacture 
Sie ovrnneis or nels oer! MAKE YOUR MARK 
se by private manufacturers 





‘ better, faster, at lower cost... 


rely tl authors have made a hand- 
son rt ntributic I = ich should stin alate with the Meer METHOD 


ee ae DuNcAN McConneEL Markem machines are helping ord- 





nance installations save time and 

_ = eas oney their marking oner: 1S 
The Seizure of Political Power. By MONeY Im their marking operations, 
+ : _ as : The Series 55A shown ma ially or 
Feliks Gross. New York: Philosophi-  gutomaticall tenets rints and PF 
Lil i ee ee ge a eevee 6=PFints§ ana Find out how the Markem Method— 
cal Library. 395 pp. 30. ejects projectiles (> mm through 105 the right 


; — , mm, or other cyli 
| AS this scholarly volume Dr. Gross di =m, . 


rects attention to the actions and 


machine, type and marking 
can help you make 


lrical objects up to compound oul 
mark ... better. Write for full detail 


; 10” in diameter, weighing 5 to 100 
age vounds, Typical 55A features include 
, , ae quickly changed printing elements , MARKEM MACHINE CO., 
power, specifically to those which have ‘emovable inking-printing unit for Keone 9, New one 








liques which have led to tl 
led to the violent transfer and consolida- easy access in conveyor line set - * 
‘ Ss ( ! set-ups , 
hid : : vr . : DS; a WEN | y 
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NAA is at work in the fields of the future 


Dress rehearsal for survival 
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Freedom's defense has reached a 
Outer Space. That is 
missiles 


new frontier 
why we need new weapons 
.and men in missile-like planes. 
Already America’s giant missiles 
hurtle into space— exploring the new 
frontier, guarding its ramparts. 
And hand-in-glove with missiles are 
our new manned weapon systems. 
Compressing years of progress into 
months, America’s military and civil- 
ian engineers are jointly pushing our 


new defenses to completion 


Americans in Outer Space 

Today a few chosen pilots are pre- 
paring themselves. Donning the new 
space suits, they sit in altitude cham- 
bers, or whirling centrifuges, testing 
man’s reactions to a savage new 
environment. Their plane, the rocket 
powered X-15, is being readied 

The X-15’s mission is to take a man 
into space...and to return him to 
deliver his report. The secrets he 
brings back will be shared by the Air 
Force, Navy, and National Advisory 
Committee for Aeronautics, joint 
sponsors of the project. 

The sinews of space flight 

The X-15 is the outgrowth of new 
technologies developed by North 
American and its divisions—in guided 
missiles and supersonic aircraft—in 
automatic controls and rocket engines 
Each is a vital root of the new space 
flight technology. 

NAA’s Rocketdyne Division makes 
rocket engines for the Air Force’s 
Atlas and Thor missiles, and for the 
Army’s Jupiter and Redstone. In fact, 
every major missile successfully 
launched in America in 1957 was 
powered by a Rocketdyne engine. 

The Autonetics Division creates 
automatic control systems for both 
aircraft and missiles. Only yesterday 
these tiny fail-proof “brains” were 
rare technological triumphs. Yet 
today Autonetics makes them in quan 
tity—with complete reliability. 


Weapons— manned or unmanned 
Like the Armed Services, North 





ode 


Space Age wind tunnel tests scale m 
of its kind to be built with private fund 


place. NAA’s Missile Development 
Division, backed by 10 years’ pionee 
ing missile research, is at work or 
the GAM-77 advanced air-to-ground 
missile for the Air Force B-52. 

At the Los Angeles Division are two 
manned weapon systems. The 110A 
will reach any place on earth at 2200 
mph and return to strike another day 
The F-108 interceptor’s very-long 
range radar and atomic missiles will 
make it lethal to manned bombers and 
some missiles. It will be a flexible 
weapon, able to strike at troubls 
where it starts, before it spreads. 


From defense, the arts of peace 
North American has not confined its 
efforts to defense alone. During the 
past decade it has made great forward 
strides for the good of all men. The 
Peaceful Atom, for example, is the 
field of NAA’s Atomics International 
Division. This division has success 
fully proved out two nuclear reactors 
to produce electrical power, both 
major advances in the drive to put 
atomic energy to work for mankind 
Today, in North American and its 
divisions, you'll find as 


} 


potent 71 Con 
yination of scient sts, engineers, and 
production men as anu in America 
; 4] 
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forging ahead into vital new tecel 
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American believes both manned and 


unmanned weapon systems have their promise for science and industry first-stage boost towa 


NORTH AMERICAN AVIATION, INC. 


SERVING THE NATION'S INTEREST FIRST — THROUGH THESE DIVISIONS 
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Book Reviews (Contd.) On the Union side everything and every wants a clear, useful picture of the atomic 





body seemcd to conspire toward the de energy story 

town, Va., where McClellan had halted in bacle, and the worst conspirator of all was rhe tirst three chapters deal with basic 
his leisurely pursuit of Lee after the bat Jurnside \s his was the battle from nucleonics. The next three introduce the 
tle of Sharpsburg. It was here Lincoln start to finish, so consequently the respon basic concepts of reactor design and re- 
relieved him of command of the Army of sibility was his and his alone. Luckless view the use of reactor products—power, 
the Potomac in favor of Burnside, a gen Burnside, the affable, obstinate general of neutrons, and isotopes. An unusually 
eral officer of no great « xperience or dis imposing appearance and limited intelli varied and up-to-date selection of nuclear 
tinctior gence, stumbles from the scene only to applications is described. 

From here to the bitter end the cam meet again with disaster and defeat at the \uthor Hughes was in the original 
paign, the tragic story of Burnside and (Crater.—CuHarLEs McKNIGH1 Manhattan Project, remained in nuclear 
the tragic glory of the men of the Army research, is now at Brookhaven National 


of the Potomac are interwoven. From here Laboratories. The book is a solid, useful, 


: On Nuclear Energy. By Donald J. 
they go together to the banks of the Rap 8) : d J 


. ’ and up-to-date addition to the growing 
Hughes. Cambridge: Harvard Uni 


pahannock which they were prevented p %. assortment of “citizens’ guidebooks” on 
re , ’ - 202 p "5 1 
from crossing first by Burnside’s fear of versity Fress. 203 Pp. 94-75; atomic energy. It is, in this class, among 


threatened floods, then by lack of pontons Tis book was hammered out by the the best.—JAMeEs B. Epson. 


to lay bridges. The very heights they impact, over ten years, of a succession of e 
would have occupied became the Con- audiences upon a set of lecture notes. Its Escape of the Amethyst. By C. E. Lucas 
tederate stronghold author is a professional nuclear research Phillips. New York: Coward-Mc- 
At last, three divisions of the army man with a sense for human affairs and Cann, Inc. 274 PP. 93.95. 
cross the stream to occupy Fredericksburg i flair for genuine public education 
: a : paca Eaten aint , : HIS story of a 300-foot British frigate’s 
and the plain to the south. The following Nonmathematical, but concise and com esas : ae ir 
' 1j ted . disores ‘ adventures in Red China is of interest for 
day a disconnected and disorganized at- pact in style, the book presumes and re- 1 1: ; 
k launcl 1 al } rid li . its account ol disciplined courage, but its 
tack was launched along the ridge line ot wards in its readers a certain command ae , 
: ted cc iiiaiieait : : - chief value, perhaps, lies in the lessons to 
the Confederate position, culminating and focusing of intellect—a payment of , ‘ 
f : , ; ; - : be learned about her tormentors 
successive massed assaults against the attention. It achieves the rich and vigorous Ouiet! : t! y , 3 
’ + + ‘ . uletiy steaming up 1e angtze to 
bastion of Marye’s Hill, rising steeply style of good professional works without = 7 z “ ‘ 
‘ , , assume her authorized station at Nanking, 
from the sunken road and stone wall. requiring any previous knowledge of spe : x 
Here the attack ended i bl ; . the AMETHYST was fearfully mauled by 
ere the attack ended in a bloody repulse cial jargon. It should appeal to the mature 


: Red guns, then held at Chinkiang for 
with casualties about the same as Lee was nontechnical citizen and to the abler, 8 4 7 ‘ & 
1 1 P es EOE Oa : three months under first trying, then 
ater to lose in Pickett’s charge mentally “hep” high-school student who ‘ : 5 

desperate conditions. The account of the 


negotiations for her release, the unreason- 





ing bluff of bullying braggarts, follows 

te the world pattern of the past decades. But 

Rotherm Revolving i - her skipper and crew cut the Gordian 
Joints knot by running the gauntlet to the safety 

Air - Steam - Hydraulic 


7 of Shanghai.—F. W. Foster GLEASON 
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Accounting Guide for Defense Con- 
tracts. Second Edition. By Paul M. 


Trueger. Chicago: Commerce Clearing 


Oxygen - Propane - Vacuum 
Ethylene Glycol 


y Sy) ee 


Temp.—65 to +500 
Self Aligning Self Supporting House, Inc. 464 pp. $12.50 
Basic Training Guide. Fourth Edition 
Harrisburg: Military Service Publish- 
ing Company. 228 pp. $3.50 
Encyclopaedia of Radio and Television, 
The. Second Edition. New York: Phil- 
osophical Library. 736 pp. $12. 


Industrial Control Circuits. By Sidney 
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STEAM imeeT , 
HGH PRESSURE Platt. New York: John F. Rider Pub- 
CONDENSATE ‘ ate 
HIGH PRESSURE lisher, Inc. 200 pp. $3.90. 
st unacainecatiiag New Developments in Army Weapons, 
Four Passage Joint # 1583 Tactics, Organization, and Equipment. 


By Marvin L. Worley, Jr. Harrisburg 
Military Service Publishing Company. 
261 pp. $3.50 


Numerical Control Systems for Ma- 


Hl an — chine Tools. Proceedings of the EIA 
‘ Symposium. New York: Engineering 
mine aa 1 Publishers. 106 pp. $5 
. a Television in Science and Industry. By 
V. K. Zworykin, E. G, Ramberg, L. E. 
Flory. New York: John Wiley & Sons, 
Inc. 300 pp. $10. 
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ROTHERM ENGINEERING CO., INC. Vacuum Tube Rectifiers. By Alexander 
7280 Devon Ave. Schure. New York: John F. Rider 





Chicago 31, Ill. Publisher, Inc. 78 pp. $1.50. 
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Research and Engineering at Rheem have been instrumental in developing the new 
concept of “advanced ordnance”...employing a broad and perceptive approach to 
the changing requirements in the ordnance field. Current and completed programs 
include the concept, analysis, development, testing and prototype manufacturing of 
guided missile warheads/fuzing /mine warfare systems/ practice bombs /antipersonnel 
weapons/ground handling equipment/target rockets. The application of “systems 
management” to ordnance requirements has yielded integrated ordnance products 
adapted to current military needs 

Rheem, Downey, California, is a division of world-wide Rheem Manufacturing 
Company which operates 17 plants in the United States...and with its associated 


| 


and licensed companies operates 18 plants in 12 countries abroad. These extensiy 


facilities coupled with Rheem's years of ordnance production experience 
I I 


the Capability for the quantity production ¢ fr ordnance products and systems 


RHEEM MANUFACTURING COMPANY / aircrart 


id iu “nh od NHC, u Anecy 
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“ MORE 
ALCOA IMAGINEERING FOR DEFENSE 


HOW TO FORGE MORE AIRCRAFT DEFENSE PER DOLLAR 


Eight of these 230-lb B-52 landing gear bulkheads are now being produced from 

the aluminum formerly required for one bulkhead. New forging techniques developed by 
Alcoa are responsible. The new methods cut machining time by 62 per cent, 

reduce machine tool costs substantially, and save on shipping bulk and costs. 


The kind of Alcoa Imagineering which makes these savings possible 
is always available to you if you specify, design or fabricate for the military. 


The qualities born in aluminum—ductility, ease of fabrication, heat 
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conductivity, low cost, light weight and corrosion resistance—make it ideal for 
every light-metal application. 


It will pay you to talk over your military materiel problems with the 


most experienced company in aluminum. Contact your nearby Alcoa sales office or write 
Aluminum Company of America, 850-E Alcoa Building, Pittsburgh 19, Pa. 


Your Guide to the Best in Aluminum Value 


“ALCOA THEATRE" 
ting Adventure 
Alternate Monday Evenings 
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You solve the fog-frost problem 
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The Adlake BREATHER window adjusts quickly to 
altitude and temperature changes without fogging or 
frosting...solves all such window problems. 


ae, 


DOUBLE-GLAZED, of course, but more than that... 
Adlake ‘‘BREATHER” windows overcome condensation 
problems through effective and permanent sealing of The BREATHER device in each ADLAKE sash is 
“dead air’’ between the panes to minimize temperature 
conductivity. Yet “‘breathing’”’ through the sash is pro- 
vided for pressure equalization. 


patented...permits quick adjustment of dead 
air to changes in temperature and altitude... 
keeps the window crystal clear at all times. 
PROVED in more than 150,000 railroad installations, No replacement of dehydrants necessary. 
many of which have never needed attention in twenty- 
five years! And practically all ‘“dome’”’ glazing in railroad 
scenic cars are Adlake BREATHER types...really maxi- 
mum exposure, with temperature and altitude changes, 
and no fog or frost problems whatsoever. 


THE ADAMS & WESTLAKE CO. 





{T WILL PAY YOU to get full information from...or to 
submit details of your requirements to...The Adams & 
Westlake Company, 1185 North Michigan, Elkhart, Ind. 


tue Adams & Westlake company 


New York - ELKHART, INDIANA - Chicago 
Established 1857 
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wWented-Chest GATE VALVES 





Hydrogen Peroxide Service 





Safe, Vapor-Tight 
Shut-off of 

Hard to Handle 
Liquid Propellants... 


under actual environ- 
mental field conditions, these 
new Hamer “Venied-Chest” 
Gate Valves are contour engi- 
neered to provide smooth sur- 
faces and clean lines without 
objectionable cavities where 
contaminating particles are 
often encountered. Seal in one 
side of wedge only vents chest 
of valve to pipeline eliminating 
possibility of pressure build up 
within the valve. Valves seal 
equally well with line flow in 
either direction. Air operated 
models available. 


Proven 


Integral Body Seat 


Integral seat in the body eliminates 
threads, welds, cavities as well as 
other objectionable surfaces. 


SEE AaIWeE!E?® vacwes rxvc 


Box 1851— 2919 Gardenia Avenue — Long Beach 1, California 


58-1 
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Chevron Packing 


Chevron Packing is long lasting 
sure-sealing, expands as pressure 


increases to prevent escapage 


Chest Vented to Pipe Line 
Seal on one side of the wedge vents 
chest to thus possible 
locked-in pressure build-up in valve 


pipeline, 
interior is prevented 
Micro-Finish Wedge 
Seating surfaces of the wedge are 


provide an 
metal fit 


precision finished to 


exacting metal-t 


Positive Shutoff Seal 
Located 
this seal compresses against valve 
seat forming an absolute shut off. 


in one side of the wedge 


Send for these FREE Bulletins * 
MAIL COUPON NOW w 


| HAMER Valves, Inc. 

| Box 1851, Long Beach 1, California 

| Send me Bulletin on Gate Valves for Lox service 
7 Hydrogen Peroxide service 
| NAME TITLE 
| COMPANY 

ADDRESS . 

| CITY ZONE STATE 


POLARIS 








SPECIAL PROJECTS OFFICE 


Bureau of Ordnance, U.S. Navy 





Weapon System Manager 


LOCKHEED AIRCRAFT CORPORATION 


Missile System Manager 








MASS. INST. of TECH. 


Guidance System Development 


GENERAL ELECTRIC 


Guidance 


AEROJET-GENERAL 


Propulsion 





WESTINGHOUSE, and over 200 sub-contractors 
—a team of America’s topmost scientific talent 
with vast technological resources, working on 
the Navy's top-priority missile project. 


Also working under the direction of the Special 
Projects Office, U.S. Navy, on various phases 
of the POLARIS weapon system are: U.S. NAVY 
BUREAU OF SHIPS, SPERRY GYROSCOPE CO., 





Sixteen months ago Lockheed was appointed all expectations of the U.S. Navy. Lockheed 


missile system manager of the POLARIS. The 
Objective: to develop a solid-propellant missile 
with a thermonuclear warhead, which could be 
launched underwater from nuclear submarines 
to hit targets 1,500 miles away. The technologi- 
cal problems involved were admittedly the 
most complex yet encountered in the history of 


ballistic missile development. 


Progress to date on the POLARIS has exceeded 


LOCKHEED 


LOCKHEED MISSILE SYSTEMS DIVISION: 


is proud to be associated with its fellow task 
force members and the sub-contractors devel- 
oping the complete POLARIS weapon system 
Che brilliant contributions and splendid team- 
work of these more than 200 POLARIS sub- 
contractors, and their dedication to our mutual 
goal—greater security for our nation—speeds 
the progress of the POLARIS missile system, 


prime responsibility for which is Lockheed’s. 


means leadership 


Palo Alto, Sunnyvale and Van Nuys, California 


MISSILE RESEARCH & DEVELOPMENT * BALLISTIC MISSILE SYSTEMS MANAGEMENT * ROCKETRY * ULTRA- 
SONIC AERODYNAMICS * OUTER SPACE INVESTIGATIONS * NUCLEAR PHYSICS * ADVANCED ELECTRONICS * 
HIGH-SPEED AUTOMATIC DATA REDUCTION * RAMJET PROPULSION TESTING 
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TYPICAL NI-VEE BRONZE PROPERTIES 


HIGH STRENGTH PARTS 





— 





TEMPER 
6 to 10 hours 
at 575°F. 








HEAT TREATED 
6 to 10 hours 








~~ PRESSURE TIGHT PARTS 


1400°F., 
water quench, 
6 to 10 hours 
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at 600°F. 




















TENSILE STRENGTH 


Y.P. 55,000 HEAT TREATED 


Y.P. 40,000 TEMPER 














SEIZURE RESISTANT BEARINGS 
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Y.P. 30,000 TEMPER 
Y.P. 30,000 TEMPER 


Y.P. 20,000 
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Y.P. 25,000 TEMPER 
Y.P. 22,000 TEMPER | 


Y.P. 18,000 
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NI-VEE A 


NI-VEE B NI-VEE C 


NI-VEE D 


NI-VEE E 


5 high-performance bronzes 


These versatile Ni-Vee alloys provide a 
range of properties that satisfies the 
requirements of most copper-base castings 


The chart shows the range of tensile 
properties of the five Ni-Vee bronzes 
and indicates the types of castings 
made with these alloys. 

As you can see, you can satisfy the 
majority of your specifications for 
quality copper-base castings from 
among these five versatile Ni-Vee 
“As Cast” mechan- 

especially yield 


materials. Their 
ical properties 
strength—surpass those of compara- 
ble G and leaded bronzes and red 
brasses. 

The chart also shows what simple 
heat treatment does to step up their 


properties. Bear in mind that values 
taken from the chart are typical. 
In practice, higher values can be 
obtained. 


Ni-Vee extras 
You can expect superior perform- 
ance from all five Ni-Vee bronzes. 
For example. Ni-Vee B, C, D, and E 
the leaded group) can be used for 
castings of all three classifications 
shown. Ni-Vee A provides extreme 
strength. Ni-Vee E 
treme resistance against galling or 
seizure. The low zinc group (Ni-Vee 


gives you ex- 


A, B, D and E) show little tendency 
to dezincify, insure top-notch resis- 
tance to stress corrosion. All five, of 
course, have the excellent general 
corrosion resistance of copper rein- 


forced by a 5% nickel 5% tin content. 


Helpful booklet gives complete 
information on Ni-Vee bronzes 
“Engineering Properties and Appli- 
cations of Ni-Vee Bronzes” 
tables of composition, charts on de- 
formation, friction, fatigue, elevated 
temperature service, electrical resis- 
tivity, wear and other engineering 
data. Write for your copy today. 

Reg 


covers 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street 9, New York 5, N. Y. 
1 ree sco, ew York 5 y 


NI-VEE BRONZES 


NICKEL ALLOYS PERFORM BETTER LONGER 
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GUN FIRE CONTROL SYSTEMS FOR MEDIUM A:A.A. BATTERIES 


The picture shows a Gun Fire Control 
System for 40 m/m Guns F 
consisting of: Fire Control Radar Set 
for target acquisition and for automatic 
tracking, optical tracker and electronic 
computer with a total weight of less 
than 3 tons. 


May-June 1958 


Simplified operation 

High mobility and quick emplecement 
Quick computation of gun date with 
meximun accuracy / Training of maintenance 
personnel has been simplified considerably 
through the application, wherever possible, 
of techniques and components similar to 
those employed in the design of the 
Contraves F/90 Director. 





Some of Ford Instrument’s current 


or recent programs include: 
Inertial guidance systems 
including Redstone and Jupiter 
Missile launching and control order 
computers 

Navigational and mission control 
systems and computers 


Analog and digital computer systems 
Fuzing, arming and other warhead 
control equipment 

Plotting equipment 

Nuclear systems and controls 
Gunfire controls 


Drone controls 
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Ford Instrument Co. Engineer checks air-bearing gyro for angular drift on equatorial test 


stand. Test can show up drift rates as low as one revolution in 40 years. Tests like this .. 


helped Army put “Explorer” into orbit 


A special guidance system for the Jupi- 
ter C, developed by the Army Ballistic 
Missile Agency, was used to launch the 
first U. S. artificial satellite into space. 

Many components of this system were 
provided by Ford Instrument Co.. prime 
contractor for both the “standard” U. S. 
Army Redstone and Jupiter guidance 
systems. 

The tabulously-equipped, fantasti- 
cally-clean gyro lab (above) is only a 


small part of the advanced research and 


development facilities available at Ford 
Instrument Co. They're used to create 
and produce the incredibly accurate con- 
trol systems called for by modern tech- 
nology in both government and industry. 

And Ford Instrument’s large-scale 
precision manufacturing facilities can 
turn even the most critical system re- 
quirements into working “hardware” on 
a quantity-production basis. Our Liaison 
Engineers are at youl service to discuss 


your system requirements. 86 


FORD INSTRUMENT Co. 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Isiand City 1, New York 
Field Sales Offices: Beverly Hills, Calif.; Dayton, Ohio 
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recision Components 
and Assemblies 


Here is “one-source” responsibility for contract work — from machines to precision com- 
ponents and assemblies. Textile Machine Works is a completely integrated facility. It 
includes one of the largest mechanized foundries in the world, a machine shop equipped 
with 1,250 modern machine tools, an organization of engineers and technicians trained 
to the most exacting standards. Textile’s experience is based on 65 years of precision 


machine manufacture. Ask for a quotation or write for illustrated folder. 


Textile Machine Works, Reading, Penna. 








PARACHUTE RELEASES. The mechanical “helping hand” that 
automatically opens the cover of these parachutes is a 
fascinating, explosive-powered device of tight tolerances, 
housed within a hollow aluminum extrusion. It was engineered 
for production by Ordnance Specialties, Inc. 









































“PIGGY-BACK” TRAILERS. The vital ‘‘backbone” of these 
‘‘piggy-back”"’ trailer bodies—the sturdy aluminum sideposts, 
top rails, and bottom rails—are Flynn extruded shapes. Like 


the ribs in an umbrella, they give strength and rigidity to 
the trailer shell 
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ROCKET HANGER BEAMS. The critical aluminum hanger 
beams supporting the Aero 7-D rocket launchers are Flynn 
extrusions. More than 50,000 of these parts have been 
delivered for use on Navy jet fighters such as the Banshee 
and Cutlass—parts that carry the payload that carry the punch 


THE GEODESIC DOME. Fiynn extrusions form the framework 
for ‘Geodesic Domes"’, used by U.S. Marine Corps. These 
new, versatile, lightweight buildings (originally designed by 
R. Buckminster Fuller) were fabricated by Magnesium Prod 
ucts of Milwaukee, Inc 
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bat othed Pee 


Count the places 
in your product where 


Flynn alumin 


um extrusions 


can save you money 


Expect to be surprised at some of the places 
Michael Flynn aluminum extrusions are doing 
an old job better—or making a new product 
possible. The contract may call for a simple, 
but very vital, hanger beam for an Air Force 
jet rocket launcher. Or, as in the case of the 
Geodesic Dome, Flynn extrusions may serve as 
the framework for an entire building. 


How long since you’ve looked for new ways, 
b> . - 

better ways, to improve your product? Might 
\ “ } 5 

be that Flynn extrusions could do just that for 

you. They’re rust-proof, strong, longer-lasting, 

and weigh substantially less than most com- 

parable components. They usually cost less, too. 


There’s probably a place in your product for 
a Flynn extrusion. Like to find out? Write on 
your letterhead for help, advice, and ideas 
from Flynn. All free, of course. Do it today, 
and you'll be glad you did, tomorrow. 


May-June 1958 


MICHAEL FLYNN MANUFACTURING COMPANY 


Aluminum Division 
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fast, low-cost plant construction gives 
Youngstown Steel Door Company 
extra space for expanded production 


Making steel sides and doors for freight cars is a job that needs 
elbow room—and plenty of it. That’s the problem that faced 
top management of the Youngstown Steel Door Company in 
building a new addition to their plant at Youngstown, Ohio. 
Luria Engineering Company was the logical choice. And 
Luria’s reputation for cost-saving methods assured construction 
at a competitive price. 
Luria designs, fabricates and constructs with all responsibility, 
from start to finish, centered in one competent organization. ” 
Standardized designs, structural units and methods of construc- ad 
tion, modified to suit individual requirements and often incor- ah 
porated into highly customized buildings, provide many short a 
cuts that save time and money. . 
Luria builds anywhere. District offices and representatives This 86’ x 520’ clear-span crane building gives plenty 
in strategically located centers give on-the-spot service. For of space for production of freight car sides and doors. 
. + ; — ony: 7 —" Complete satisfaction with both Luria methods and 
quick help on your building problems, call Luria in any of the the building produced,” is the report of the Youngs- 
offices listed below. town Steel Door Company. 


LURIA ENGINEERING COMPANY 


511 FIFTH AVENUE, NEW YORK 17.N.Y. 


ENGINEERS - FABRICATORS - CONSTRUCTORS 


DI@TRICT OFFICES. ATLANTA + PHILADELPHIA -«- BOSTON + CHICAGO - NEW YORK + WASHINGTON «+ PITTSBURGH + RICHMOND « DAYTON 


PLANTS: BETHLEHEM. PA. - CHICAGO HEIGHTS, ILL. 
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Armament Preparedness 
is a LIFETIME JOB 


Resear techniques, ord 
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permanentiy 
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ster when ve 


Lite membership 1s an investn 


in assurance that America w 


knowledge 1 talents and the patriotic interest so necess 
for our detense now and in the tuture. 
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Targets for Missiles 


The 5-nch aircraft rocket leads high-speed missiles a merry chase 


HI exploitation ot small rockets 
r targets has been initiated at 

the Armament Division, 

Proving Ground Center, in 

to put a reasonable target into the air 

tor the GAR (guided aircratt rocket) 

both Falcon and Sidewinder 


lor target development has lagged 


| 
MUISS1ies 


years behind missile development. 

At present we still have no low-cost 
guided aircraft rocket 
the QB-17 


and towed targets, test pilots can give 


target lor the 


By precision tactics using 


system a 


good workout in a research and devel 


the missile and fire-control 


opment evaluation. However, in nor 


mal training these low-speed targets 


present too simple a problem for the 


Falcon and Sidewinder, which were 
designed to intercept the Mach 1.5 to 


Mach 2.0 bomber. 


INCI 


are inherently limited to the speed of 


towed targets in themselves 


the tow aircraft minus about ten per 
cent when operating in a GAR mission, 
we do not expect to be able to simulate 
the Mach 1.5 to Mach 2.0 bomber with 
within the next few 


a towed target 


years. The chosen approach to over 
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ist Lieut. Robert W. Burton, U.S.A.F. 


carrving 
of these tar 
tude to eExe4;r 


The us 


vides 1 re 


receptors 


Initions 


when we 
[wo of th 


high altrtude trainu 
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Range 


] 1] » 
la Range 


i becom ybvious th “ 
’ t ities, utilization 


range icl 


complete ntercept | icture can! 


complished inless the target 
] 


lo 1 dow! nd vul 1 in 
sowed gown and guided n 


around. Such a guidance could | 


oped, but tor this deve opment we 


Sacrifice simplicity, time, and mone\ 


It is apparent that in order to s 


the present training problem, 
refinements must be overlooked \ 


training program can satisfy 


2-stage 
, 
basic training requirements now. Cap 


intercepts would utilize the 


tive missile 
scramble, vector-in, and fire-contri 


nrings 


lock-on. From this pli teau, live 

could be accomplished against sma 

properly augmented rocket targets 
The 5-inch HVAR (high-ve 


aircratt rocket) is the first choice 


existing munitions to serve in thi 








~ 


TARGET SPEED: MACH 1-3 
AUGMENTATION: BEACON OR ECHO 
EWHANCER & FLARES 


TIME TO EXECUTION OF TURN 


1-60 SEC. 
\ 


MISSILE CARRIER 





| P] 
AIRCRAFT FIRE CONTROL LOCKS ON 
TARGET WHILE EITHER ON OR WEAR 
COMPANION AIRCRAFT j 


<sthy BEGINS 2G TURW 


> APPROXIMATELY HERE AT 
MISSILE LOCK-ON & FIRING TIME 
\ 


AY 


TARGET 
CARRIER 








above, illustrates 


Fig. 1, 


a typical mission utilizing a Falcon missile. 





TACTICAL PROBLEM OF A 70° 
INTERCEPT UTILIZING A FALCON 
AGAINST 5-INCH SUPERSONIC 
MANEUVERING TARGET ROCKET 


1) TARGET LAUNCH 
72) MISSILE LAUNCH 
(3) MISSILE INTERCEPT 


i 





Gp TARGET AVERAGE 
VELOCITY: MACH 1.8 


7 MI. 


i) MISSILE CARRIER 
‘ MACH LO 


TARGET CARRIER \. 7) 
MACH 1.0 - 








Fig. 2. Diagram illustrates 
satishes the 


GAR 


available 


tor three reasons (1) it 


minimum requirements tor a 
get: (2) the rocket is 
ge quantities; and (3) ,it may be 


1 
hired trom many aircratt, both subsoni 
lo present 4 reasonab 


HVAR 


and intrare 


and supersonic. 


irget, the 5-inch must be 


moditied to include radar 
iugmentation, 
The flight characteristics of the s-inch 


HVAR 


wavs in the 


iried for use in se\ 
GAR 
lem. From trajectory data accomplished 
that 


may be 


eral intercept prob 


at the Armament Division, we see 
a usetul Hight of approximately 
eightv seconds can be 


time of 


ittained., 


The average target speed may he 


varied easily by choosing proper launch 


velocities. In such a target: hiring, the 


aircratt, at a speed of 


Mach 1, 


target-carrying 


approximately would toss the 
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approach and interception of a maneuvering rocket. 


target up ata launching gle of 30 de 


orees, The altitude in this hiring would 


1 


be 60,000 teet. 


\s can be seen, the target would re 


ceive a once de velocity during its one 


second burning time. From this point, 


ret eset decelerate on the up 


] 


1 
accelerate on the 


the tar 
hill swing and down 
until it hit denser air. An 
Mach 1.8 


attained. 


hill swing 


average velocity ot during 


usetul time ol flight wou ld be 
The horizontal distance traveled from 


launch would approximately thirty 


mules 
These general characteristics can be 
round 1n 


altered by modifying the 


, ' 
balance to obtain other 


Naval 


at Inyokern, for example 


weight and 
characteristics. The Ordnance 
Test Station 
between the war 


HVAR 


inserted < i lead pipe 


head and motor of the 5-inch 





to give a higher mass-to-drag ratio, thus 
lowering average velocity and Hattening 


out the trajectory, with 1 ipparent 


sacrifice in stability 


One retinement has been uded to 


place the missile in a natural flying en 


vironment. A 2-G turn control system 


has been integrated int 


| 
present i typical evasi\ 


bomber under missile 


grammed maneuver 
time depending 


preset } 
Since 


teristics desired, 


. . 
slow accidental roll, 


sults in a simulation o 


over 


\ set of Hippers ol 
xed an rle 


snaps to i 


time, 


i bs control system 1s ; 


shot action wherein 


power supply teeds a the rim il 


throug h an actuator, The A 


safety device, closes its portion 
circuit When a 15-G longitudin 
It by the target 


Following the time delay, the 


eration 1s fe 
circult 


IS completed to the squib. Che squib 


moves a plunger, which tilts the flippers 


and breaks the shear pin holding the 


Hippers along the center line. Since the 


point of suspension is aft of the center 


ot pressure, this tlt is sufficient to pet 


pressure to snap the flippers 


and hold the 


mit air 
against the stop fixed. 
\ radar augmentation sectuion has 
added 1 and 
the motor for track 


Visual 


mecans 


, , 
been between the warhe: 


radar tire-control 


ing and the radar homing GAR 


Iraread augmentation \ 


and in 


generally acceptable 


of flares seems to be 


until a better infrared sourc avail 
able. 


We ha 


performance 


now seen the rational 


and the control svstem of 


this 35-inch supersonic maneuvering tar 


get rocket. Let us look at the minimum 


GAR target 


ot tactical operations 


requirements in two types 


T he first 


sophisticated would utilize one 


ind le SS 
aircrait 
with an optical loc k-on svstem capable 
of carrving both the GGAR and 
the s-inch HVAR. The F-SoJ and 
F-89H as well 


1] 
suitable 


infrared 


is the F-1 1 we uld be 


aircral 


In this one aircraft mission, the tar 


1 
get rocket 


GAR would 


gs (Fig. 2) 


ind the infrared homing 
ve carried under opposite 
Infrared augmentation 
ould he 


When in the desired posi 


win 
of the target w accomplished 
with flares. 
tion, the pilot would launch his target 
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rocket which would fly in straight and 


level flight until some preset ume 


when it would execute a 2-G turn in 


some direction. As the target proceeds 


in the straight and level portion ot its 


the GAR 


may hre at wil In 


trajectory, locks on and the 


milot such a mus 


SiIOn a MISSI count-down time and 


time of flight totaling approximately 


, " 
seconds would be required 


thirty-five 
The 


utilization of the 


sophisticated and _ realisti 


rocket 


more 


5-inch target 


{ 


} ] 
would require radar and Visual augmen 


tation. Intrared augmentation would be 
necessary it the IR homing Falcon were 
used. Intercept angles up to So degrees 
could be used depending on the speed 
ratio of the target to interception, In 


these missions where two aircraft, a 


missile carrier and 
ised GCI | 
or SAG! 


Figure 1 


a target carrier, are 


rround-controlled intercept ) 


would set up the problem 


shows the general tactical 


problem and Figure 2 presents the par 


ticular tactical problem tor a degree 


intercept, 


N a training operation, a short time 
betore the missile carrier closes in on 
the target carrier the pilot In the target 
carrier will activate the radar-augmen 
tation unit in one ot his target rockets 
As the 


target, it locks on the activated target 


rocket beneath tl 


missile carrier closes in on the 


e wing or body of the 


companion aircratt. The radar augmen 


tation produces a suthciently large sig 


nal to overshadow the radar return ot 


the target-carrying aircratt. Atter lock 
on, the pilot ot the missile-carrying air 
cralt advises his companion to launch 
the augmented target rocket 


} 


In this first phase of the attack, the 


target rocket proceeds on its tossed-up 


trajectory with visual and/or intrared 
augmentation flares burning. During 


this time the pilot of the missile cat 


rier must determine visually whether 


vet rocket or his 


he 1s locked on the tar 


companion. 


ly } 


may be solved with 


This problem 


relative ease For example, if the at 


tacking pilot observes he is headed for 


ward of the target he may be sure that 
he is following the correct lead-collision 
course. If pointed behind the rocket, it 


} 
is probable that he ts locked on his 
emergency a 


companion. In such an 


mission abort could be accomplished 


easily. In a semiautomatic tire-contro] 


system, as 1n our present aircralt, W here 


, 
pressed lor mussic 


the trigger must be 
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MISSILE LAUNCHED WHILE 
TARGET IN THIS AREA 





TARGET SPEED -MACH | * LAUNCH VELOCITY 
AUGMENTATION ~ FLARES 
ALTITUDE-OVER 30,000 FEET 
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Fig. 4. The Gulf training ranges used in testing air-to-air missile interceptior 


launch, no proble exists. In the aut etlectively side-step the expe 

matic systems, ission abort ‘ x clot ent Se i ult 

effected by switching trom radar track ot longer d 

to radar search The required usetul 

Hight time of the basic target we uld be kprror's N \ Ad ‘ 1 

approximately one minute Sides, Director ¢« Weapons Sy 
With a sacrifice ot sophisticated re Evaluation Group, outlined the 

hinements, a realistic low-cost target may tant relations| erween t 

be put into the air tor today’s use witl missiles and targets in a pal 

the Falcon and Sidewinder mussiles. By ished in the |] \ugust 1957 1 

using an F-100 as a target carrier, six Orpnance. He wrote 

ot these one-minute targets could be The tact that such miss 

launched. Thus by the judicious use of be fred upward at targets 

this target carrier, we could accomplish sands ot teet e the firing a 

as many as six GAR attacks against one ilso can influence the verv desig 

launch aircratt our interceptors \ tting us opt 
By this method of using a target car their pertormance r altituc 

rier to carry multiple targets, we could thev are most ‘ 
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Powder Metallurgy Abroad 


A survey of the work bemg done in this field in European countries 


reveals good progress in both Germany and France and a stage of 


development in Russia at least equal to that of the United States 


OWDER 
has gained considerably in impor 


metallurgy in Europe 


tance during the last five years. It 
is not possible to talk about powder 
metallurgy in Europe in a general way, 
but such discussion must be divided as 
to Western Europe and Eastern Europe, 
with subdivisions by individual nations 
within each division 
The leading countries in the western 
part of Europe are England, Sweden, 
\ustria, and Germany. England’s great 
interest in powder metallurgy was in 
dicated by the well-arranged London 
Symposium 
fifty-four papers were presented cover 
ing practically the entire field of powder 
metallurgy. Most of the papers were on 
a practical or engineering level, and 
almost no papers were presented on 
theories of compacting and _ sintering, 
although some impressive theoretical 
work is going on, especially at the 


U. K. Atomi Authority in 


stallation at Harwell. 


Energy 


IE application of powder metal 


lurgy in Sweden grows steadily. 
Three companies lead in the held: Hoe 
ganaes, Husqvarna, and Glissa, and we 
are not surprised to find iron-powder 
metallurgy, especially, highly developed 
in Sweden. Theoretical work, however, 
is lacking, and Professor Hedvall of 
Gothenburg, who contributed so many 
important theories on solid-state reac- 
tions on previous occasions, retired two 
years ago. 

Dr. Kiessling who contributed to the 


theory of cermets, concentrates his ac 


1080 


in December 1954, where 


Henry H. Hausner 





Mr. Hausner is vice-president 
of the nuclear engineering di- 
vision, Penn-Texas Corpora 
tion, New York, N. Y. Tats 
paper was presented before a’ 
meeting of the Powder Metal- 
lurgy Committee of the A.O.A. 
at Joliet Arsenal, Iil. 





tivities at the Atomenergi A-B on re- 
actor materials, but uses powder-metal 
lurgy methods for the production ot 
reactor fuel elements. 

Most of the theoretical work in the 
western part of Europe is done in 
Austria and Germany. In Austria the 
pioneer of powder metallurgy, Profes 
sor Huettig, was involved during the 
last few years especially in the theories 
of powder grinding. Professor Nowotny 
of the Technical University in Vienna, 
was concerned with the theoretical as 
pects of hard metals, and most of the 
practical work was done on a large 
scale at the world-famous Metallwerk 
Plansee in Reutte under Dr. Kieffer’s 
direction. The Plansee Proceedings of 
the meetings in 1952 and 1955 are, in 
my opinion, the most important books 
on powder metallurgy published in re- 
cent years. 

The first powder metallurgy meeting 
in Western Germany was held in June 
of 1957 at Aachen. Theories of com- 


pacting were extensively discussed at 
this meeting, and I refer especially to 
the paper by Dr. Naeser, known for 
his development of the powder rolling 


process, on “Mechanical Activation of 


The 


sented at this meeting were of high 


Powders.” seventeen papers pre- 
caliber. 

In the Netherlands, powder metal 
lurgy is well studied and applied. How 
ever, it is done by just one company— 
the Philips Company in Eindhoven 
Theoretical work and powder-metal 
lurgy fabrication of tungsten and mo 
lybdenum and of high-temperature ma 
terials and magnets are on the highest 


level. 


thw years ago powder metallurgy in 
France was of a rather low level, al- 
though the work of Professor Neel on 
sintered iron magnets opened new as 
pects in the powder metallurgy of mag 
netic materials. Today powder-metal 
lurgy production grows fairly rapidly in 
France, although very little theoretical 
work in the field has been done during 
the past few years. An exception 1s 
Eudier’s work on “activated sintering.” 
In a recent discussion with Professor 
Chaudron in Paris he indicated to me 
his great interest in the theories of 
sintering, however, less for its applica- 
tion in powder metallurgy than as a 
tool for research in solid-state reactions. 
Powder metallurgy is just at its be 
ginning in Italy, Spain, and Belgium. 
During the powder-metallurgy meeting 
in Rome in October 1956, the chair 
man, Professor Corsini, stated: 
“Powder metallurgy in Italy is far 
from having reached the standard of 
importance to which it is entitled when 
compared with the development that 
has been achieved in other countries. It 


ORDNANCE 















Armament Technology 








is therefore not surprising if the results 


that we are now 


going to report are 
still far below expectations. 
“Theoretically our technicians have 
kept themselves informed of the prog 
ress achieved abroad but been 


handicapped on the production line by 


have 


the resistance to change, in fact we 


may roughly estimate a ten 


fap ol 


years between our stage and 


the peak reached by other countries. 
This is largely due to the limitation of 


prese nt 


funds made available to military or- 
ganizations, to the insufficient budget 
allotted to our universities for studies 
and research, and to the mental attitude 
toward taking any pioneering risks.” 
This statement is valid also for Spain 


and Belgium. 


T the 


, 
sium in Rome, thirteen papers were 


powder-metallurgy sympo 
presented, of which five papers were 
submitted from other European coun- 
tries or from the United States. Powder 
metallurgists from foreign countries 
were highly welcomed in Italy as “stim 
ulators.” 

Entirely different conditions exist in 
the eastern part of Europe. Powder 
metallurgy research, development, and 
production behind the Iron Curtain are 
highly developed in the U.S.S.R. and 
Eastern Germany; less in Czechoslo 
vakia, Poland, and Hungary, with only 
a minimum of work being done in 
Yugoslavia. In a recent report which I 
submitted to the Atomic Energy Com 
mission in powder 
metallurgy in the U.S.S.R. I stated that 
the 
“T am inclined to draw the conclu 


the 


Washington on 


from all information available to 


me 
sion that powder metallurgy in 
U.S.S.R. is at least at the same stage of 
development as it is here in this coun 


try. 


HE famous Russian metallurgist, 

Dr. V. S. Rakovskii, some time ago 
gave a talk on the “Basic Problems of 
Powder Metallurgy in the Light of the 
Decision of the Nineteenth Congress of 
the Communist Party of the Soviet 
Union.” In his talk he mentioned that 
technical branches 


progress in many 


cannot be achieved without powder 


metallurgy. He discussed further the 
great number of theoretical studies on 
compacting and sintering by a number 
of Soviet scientists, and criticized some 
of the theories very sharply: 
“The ] 


main trouble lies in the 
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that unt now there has been no single 
theory of sintering which completely 
important 


miscel 


covers all aspects of this 


] AC h 


separate 


process. scientist studies 


laneous aspects of sintering, 
and there is as yet no general theory. 
Individual blanks and 


defects, and this is true even of the most 


theories hav« 
thorough and complete theories by So 
viet scientists.” 

Dr. Rakovskii further: “We 


that modern methods of re 


stated 
must note 
search are as yet very little used in theo 
retical work on powder metallurgy. We 
refer to the electron Microscope meth 
ods, the radioactive Isotopes, the phase 
which are widely used in 


analysis—all of 


] 


many branches of general metallurgy. 


Nevertheless, from the study of the 
discus 
sion which I had with Protessor Meer 


Atoms tor 


Russian literature and from a 


son of Moscow during the 


Peace Conference in Geneva in 1955, I 

1 ] } R . 1 
am inclined to say that Kussian metal 
the 


lurgists probably work more on 


than do 


theory ol powder metallurgy 


scientists in any other country of the 


world. I mention this because, in my 
opinion, the technology of powder met 
allurgy will improve only if we do more 


theoretical wor k. 


YDROSTATI( 


production of turbine blades has 


compac ting lor 


been extensively studied in Russian gov 
ernment laboratories. Cermets, in gen 
eral, especially metal and metal-oxide 
mixtures, seem to play an important 
role. The Russians are using powdered 
metal parts for agricultural equipment 
and electronic instruments, automotive, 
aircraft, and nuclear engineering appli 
cations. They are using low-cost sintered 
iron-graphite bearings for conveyors in 
place of expensive ball and roller bear 
ings—the iron powder being obtained 
by atomizing molten cast iron. 

Metal chips—shavings—are being 
made into watch mechanism parts by 
powder-metallurgy techniques, with 
considerable saving of metal. Russian 


testing ultrasonic meth 


: . 
ods to get powder alloys in microcrystal 


engineers are 


line form and thus improve their prop 


, ome ’ ‘ 
erties. They are applying radioisotope 


technique s to study 


and Spec troscopic 


the mechanism of diffusion during 


sintering, 


Dr. Rakovskii stated with respect to 


powder metallurgy: “Our science should 


become the first one in the world!” I 


believe that we should do everything 





here in this country to avoid a “sputnik 
in powder metallurgy. 
Professor Meerson also intorme j me 


that he is working on the powder met 
allurgy of nuclear reactor materials, 
and his paper on the Powder Metal 
lurgy of Thorium” was well received 


at the Geneva Conference 


\ ANY excelient powder etallur 
. gists are located in the eastern part 
ot Germany. I| reter to Protessors Sauer 


wald, Skaupy, Eisenkolb, and othe 
When they earned that i meeting 
on powder etaliurgy Was planne 
in Aachen in West Germany they 
mediately scheduled a similar ecting 
in Eisenach, Eastern Germany, which 


took place two weeks before the meet 


ing in West Germany. They wanted to 


make their meeting larger and better 
than the West German meeting, wit! 
the result that the West German pow 
der metallurgists enlarged their pro 


gram further to beat East Germany. 
The 
| 


by metallurgists from U.S.S.R. an 


Eisenach meeting Was attended 


i the 


intries, as Wwe is Trom 


Iron Curtain c 


England, France, and West Germany 
However, it is my impression from a 
discussion with Professor Ejisenkolb, 
whom I met in Aachen, that powder 


metallurgy in East Germany is rather 


on an expanded engineering level and 


less of a theoretical nature than it is in 
West Germany or in the U.S.S.R 


N Czechoslovakia powder metallurgy 
seems to be on a high level but 


less theoretical in nature than in the 


U.S.S.R. Several weeks ago I received 


the proceedings of a Czechoslovakian 


symposium on powder metaiiurgy in 


which not less than 63 papers were pre 


sented and described. 
During my European consulting trips 


in 1955. 1936, and 1957, I met many 


powder metallurgists trom various 


countries. It is their general opiniot 


that powder metallurgy at the present 
time does not progress enough in 
Europe because not enough theoretica 
work is being done. For years the Eure 
pean powder metallurgists looked t 
the United States for progress al 1 ad 
mired the large umount of theoretica 
work done here 

Today this admiration } i decre 1S¢ 
considerably, mainly because of the ict 
that during ul last few vears ery 
little the ret vork 1 powder 
illurgv has b lone in our countr 
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Cooling Electronic Gear 


A comparatively simple, lightweight system utilizing water as 


a coolant has been deve loped to dissipate the heat build-up of 


high-speed flight both for manned vehicles and supersonic missiles 


| is 7 degrees below Zero SO,00% 


feet above the earth, but an au 
plane streaking through this cold, 
Mach 


destroy any 


thin atmosphere at 3 churns uy 


enough to elec 


iriction 
, 
tronic circuit that is lett unprotected 


Just beyond Mach 2 the skin tempera 


ture is 150 degrees centigrade. At a 
: 

speed ot Mach 5 above 100,000 feet of 

iltitude, it jumps to over 4oo degrees, 


1 about Soo degrees Fahrenheit. 


Chis heat build-up at high speed, 
known as acrodynamic heating, plagues 
and missiles. It 


trouble tor the elec 


the builder of aircratt 
spells particular 
tronic designer whose products contain 
materials that 


Hight. 


temperature-sensitive 
Urn Up In supersonix 

Ihe armed services are seeking new 
vaterials that will enable electroni 
equipment to work despite heat. It is a 
large order, handicapped by great ex 
and a short supply of 


Pen se 


intorma 


tion. The affected parts are complex 


ind delicate and their variety is end 


less. We are not vet certain when we 
will be able to beat the heat by building 
into the electronic compo 


scale. We do know 


immunity 
nent on a broad 


the day 1s far off. 


\ EANWHILE, 


be cooled. Up to the Mach 2 region 


electronic gear must 


we ve met some success by passing arti 
ficially cooled air over the components. 
Chere we are halted. So hot is our air 
“coolant” bevond Mach 2.5 that ordi 
nary means of cooling no longer can 
lower its temperature to the point where 


it will do anv good. 
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Our work with cooling systems has 


shown, however, that there is a much 


than air. It is water, a 


heated 


better coolant 


fluid that cannot be beyond its 
boiling point without pressurization, a 
oolant that tops all others in its ability 
to absorb heat. We have found that an 


electronic chassis enclosed in a can ot 


water remains at an essentially con 
stant temperature while the temperature 
outside the can is raised trom 150 to 
426 degrees centigrade. The system op 
erates indetinitely depending on_ the 
size of the water supply 

This water-evaporative method thus 
brings electronic cooling to the Mach 5 
region. In so doing, it overcomes other 
major limitations ot the air-cycle and 
evaporative-cycle methods now in use. 

\ typical air cycle system bleeds hot 
compressed air from the jet engine. An 
intercooler transfers the heat to ram 
air tapped from the current flowing 
past the ship. The cooled air is ducted 
to the electronic equipment after pass 
ing through an air-expansion turbine. 
At a sacrifice of compression, ram air 
can substitute for the bleed air—a use 
ful variation in vehicles not powered 
by jet engines. 

A later development is the “insulate 
The 


or component is insulated to keep heat 


and isolate” technique. airtrame 


out and the internal heat generated by 


the equipment is removed by a heat 


sink, 


nately, has a rate of 


such as yet Tuel, Fuel, untortu 


heat absorpt n 
that is unequal to the task. 
More 


to the 


has turnec 
cvcle \ 


fluid, either air or liquid, is circulated 


recently, attention 


evaporative cooling 


through the electronic components at 


then through a heat sink such as water 
\ vapor-cycle system is added at higher 
temperatures, That, ot course, calls tor 
a compressor, an expansion valve, ana 


an evaporator. 


HE trend toward compounding « 
g 


complexity is unmistakably clear. 


Together with complex apparatus go the 
yenalties of added weight, added bulk 
if 4 

plus a greater 


and added expense 


Air bled 


cuts down on propul 


probability of malfunction. 


from a yet engine 


sion ethciency, and more fuel must be 
carried. It takes power to operate the 
high-speed rotative equipment. Exten 
networks, 


sive ducting moreover, art 


common to all these systems. 

From experience with these systems 
we drew two fundamental conclusions. 
First, most of the cooling load above 


Mach 2 1s 
Secondly, efficiency is served by placing 


carried by the water boiler. 


the heat sink close to the components 
that must be protected. These princi 
ples are the basis ot the evaporative 
system for cooling electronic equip 
ment, developed by the Martin Com 
pany 

The system is simply this: An alumi 
num can is mated mechanically to any 


electronic chassis. The top of the can 
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is recessed to match the contour of the 


tubes. The coolant is water, introduced 


through a filer port Heat converts the 
Water into steam W hic h escape s through 
water during negative 


inverted flight is 


a vent, Loss ol 


eravily¥ ce nditi ns or 


prevented by a check valve 
Another valve controls boiling pressure, 
} 


External a€rodynamic heat 1s blocked 


in the vent. 


by the water jacket, which cannot be 


heated beyond 10: degrees cenugrade. 
The 


electronk 


internal heat generated by the 


equipment Is transterred to 


the boiling water by metallic hngers in 


contact with both the tubes and the 


1 


inner shell of the water can 


r Hk system has proved its worth in 


than a vear of tests. A water 


container was designed tor a single-tube 


more 


amplifier circuit and the components 


were heavily instrumented to indicate 


vital points. 


surface temperatures at 


The apparatus was placed in an oven 


where temperature was stepped uy 


to 426 degrees centigrade. At 


trom 15¢ 42 


the highest temperature, approximately 
95 per cent of the heat was external—a 
tair simulation of the proportion be 


tween acrodynamic and interna! heat 
ny. 

‘| hrot gh this 
no portion of the ampliher circuit rose 


I degrees. In 


range ol temperature, 


more than terms ol 


flight speed this means that the circuit 
tron 


passed Mach 2 to approximately 





Mach 5 at an essentially constant tem 
perature. Water consumption was 4 
ounces, or a quarter pint after 24 hours 


it Mach 


temperature, 


of operation 2 and 15 minutes 


at Mach 5 


with 


tests 


] 
specimens vielded 


Further 
multiple tube 
even more satisiactory results. 

It should be noted that the exteriors 
of the test assemblies were not insulated 
although the evaporant would thereby 
be conserved. In an airborne installation 
the length of cooling time gained by 
the use of insulation would have to be 
weighed against the weight penalty the 
insulation would exact. 

Of further significance is the fact 
that the system has not been pushed to 


z he 


held down to keep the instrumentation 


its limit. oven temperature Was 
wiring from burning up. 

Satished that this evaporative system 
would do its cooling job, we studied 
how it might be applied to the various 
types of electronic equipment used in 
high-speed aircraft and missiles. We 


conside red its eflect on electronic, ther 
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mal, propulsion, and aérodynamic re 


quirements, It was compared with the 


equipment l 


best existing cooling 


r 
weight, volume, Tuel requirements, al 


drain on the propulsion systen 


conventional systen 


1. But 


rises, 


N weight, the 


fare well at low spec is the en 


, 
vironmental temperature these 


take on 
complexity, which adds pounds. Water 


cooling offers a substantial weight diy 


j 


systems must more and more 


dend at higher speeds in both manned 


vehicles and missiles. It adds about 
10 per cent to the weight of the unpro 
tected components, but the elimination 


ol ducts and associated cool equiy 
ment brings the net weight saving lo 
thirty-five or torty pounds per kilowatt 
hour. 

11] 
unprotected Dlack 


Martin 


trees 


The volume ol the 


box is increased slightly by the 


system In manned lircralt it 
ibout sixty-four cubic feet that woul 


be occupied by the ducts and equy 


ment of a conventional syste Some 
what less volume would be saved 1a 
] 
missic, 
\s tor adapting the syst to elk 
tronic equipment, ad antayves are 


vained trom the assurance that circuits 


will remain at virtually 


perature level. There is a consequent 


saving in time tor circuit design, man 
facture, and installation. 
Because the cooling system is in 


inethcient 





1] 
dependent of bulky 


ducting, it is entirely self-contained 





‘There sa 
ant than air. It 


fiuia that cannot be heated be 


yona boiling point without 
pressurization, a coolant that 
tops all others in its abtity te 


absorb heat. We have found 


that an electronic Chassis en 


closed in a can of water re 
” 

mains at an essentially 
stant 


tem perature outside the can is 


con 
temperature while the 
raised from 150 to 426 de grees 
centigrade. The 
ates indefinitely depending on 
the size of the water supply 
“This 
met h od 
cooling to the Mach 5 region. 


In so doin g, it overcomes other 


system ope? 


“water-evaporative 


thus brings electroni 


major limitations of the air 


cycle and evaporative cvele 


methods now in use. 
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decreasing the surtace temperature of a 


typical vacuum tube from 26 te 4 

degrees centigrade, we extend the « 
J 

crating life ol the tube fron 5 i 


1,300 hours a 2600 per cent increase 


HE system 


water. It reverses the 


IS as simple as a can « 
trend toward 
complexity, and saves weight, volume, 
and expense, It bleeds no air trom the 
jet engine and needs no power supply 
Such 


improved 


efhciencies 


flight per 


or ducting network. 
are reflected is 


formance. 
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Russian Jet Engine 


A description of the power plant of the Soviet Tu-104 aircraft 


Blaine M. Miller, Jr., and Richard E. Stockwell 


unusual 


ECENTLY we 


opportunity 


had the 
to enter Russia tor 
the purpose of seeing the an 


The 


canceled, but we did get 


nual air show show, untortu 
Was 
iN Opportunity to see some other things 
having to do with Soviet aviation. One 
was the engine that powers the Tu 104 
This engine was shown to 
Museum, the House of 


Zhukovsky Air 


yet airplane, 
us at the Air 
Aviation, 
Academy in Moscow. 

The 


powerplant, and 


neal the 
engine is not an outstanding 
displays none of the 
sophistication common to Western en 
a simple, straightforward 
The 


front end of the casing measures about 


gines. It is 


design, ot very large diameter, 
48.5 inches across, on the outside from 
rim to rim. 

The engine has eight compressor 
Stages, an annular burner section with 
fourteen fuel nozzles, and either a sin 
gle or a 2-stage turbine. We were able 
to see only one stage with seventy-eight 
thick chord. Simi 


the compressor blades were very 


blades of relatively 
larly, 
large and very wide. Judging from the 


bolt heads that showed through, there 


are fifty-six nozzle vanes ahead of the 


turbine. (See photo of engine below.) 


The AM-3 jet engine that powers 





Both Mr. Miller and Mr. 
Stockwell are wit h the Gen 
eral Electric Company—Mr. 
Viller as an at the 
Flight Propulsion Laboratory 
and Mr. Stockwell as a 
agement analyst 


fircraft Gas Turbine Division. 


enginee? 


man 


information 





It was not possible to see beyond the 
nozzle vanes to determine whether or 


not there was another turbine wheel 


inside the engine, though if there is one 
the Russians have pulled off some 
mechanical magic because the combus 
section behind the com 


tion system 


pressor is so short as to all but pre- 
clude another turbine stage. 


In addition to fourteen low- and 
high-pressure fuel nozzles in the com 
bustion system, we noted seven ignition 
wires indicating seven spark plugs. 
The engine has six struts each in the 
front frame and tail cone. 

The engine’s bearing system seemed 
that 


main bearings located in the front, mid, 


conventional in there were three 
and turbine frames, with an overhang 
The 


is split both axially and radially 


ing turbine wheel. compressot 


casing 


the Russian Tu-104 transport. 


: , ss 
and is made of aluminum alloy. The 


1 hl 
combustion casing, of steel alloy, 1s 


only twenty-five inches long. 


. ’ 
Compressor stator vanes are bolt 


mounted through the casing. and the 


thirty-six inlet guide vanes are actuated 
from the nose gear. There was a power 
take-off trom the 


four, and six. Deicing bleed air 


tront struts, numbers 
one, 
from the seventh stage of the compres- 
sor is piped along the port side through 


a large black metal tube into the front 


frame struts and the inlet guide vanes. 


F  sgahpe steel band around the mid 
dle of the engine between the third 
and fourth stages may be tightened or 
released to shut or open a series of ports 
to let out stall bleed air. Once the en- 
gine is up to a speed past the compres 
sor stall point, the band may be pulled 
tight hydraulically to close the ports. 
The engine was quoted to us as be 
ing in the 7,000 to 8,ooo-kilogram- 


thrust class. From other reports we 
have heard on this engine, we believe 
that 15,000 pounds of thrust, the lower 
figure, is about right for it. It has a 
high specific fuel consumption, some 
thing over 0.9 pounds per pound of 
thrust per hour. 

One unique feature of the engine is 
a small gas turbine in the nose cone 
which is used to start the main power- 
small centrifugal-flow gas 
turbine is started with an electric motor 


plant. The 


Once it is up to speed, at which point 


it delivers between 60 and 100 horse 


power, it is some manner engaged 


to the forward end of the compressor 

shaft to turn it. 
The engine 1n the Tu 
\M 2, which is the designa 


were told, of a construction 


4 is desig 
nated the 
tion, Wwe 


bureau named “Aviation Mikulin.” 
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The Janitrol line of liquid heaters provides versatile 
packages ranging in capacity from 90,000 to 1,000,000 
Btu per hour. They provide reliable heat—at specified 
temperature—for vaporizing or maintaining temperatures 
of missile fuels, for instant engine starts in any weather, 
windshield detrosting, comfort for personnel, cargo and 
equipment protection, 

Liquid heater reliability is a result of refinement and 
design simplification over a period of ten years of produc 
tion. Proved in Arctic and Antarctic use, they are already 
serving in fire crash trucks, prime movers, ice removal 
units, and in heating decontamination and cleaning fluids 

We'd like to discuss with you any heat requirements 
you have for missile handling and ground support equip- 
ment or vehicles—for fuel processing or for protection 
of equipment and personnel. Call in your Janitrol 
rey “esentative. 

Janitrol Aircraft Division, Surface Combustion Corp., 
Columbus 16, Ohio. 


May-June 1958 
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Pars TFZOL 


pneumatic controis » duct couplings & supports + heat exchangers 
combustion equipment for aircraft, missiles, ground support 
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For all patriotic Americans 


The world’s leading publications on armament and industrial preparedness 
are available to all citizens of the United States, along with membership 
in the American Ordnance Association. 


Many associates who share your interest in national preparedness would 
be anxious to take advantage of A.O.A. membership if they knew more about 


the aims and services of our Association. 


Why not tell them about our patriotic group of nearly 42,000 Americans 


who are actively building ordnance knowledge for the defense of our country? 


Remind them, too, that in addition to the regular publications (OrpNANCE 
magazine, THE CoMMon DereNsE newsletter, and INpUsTRIAL PREPAREDNESS) 
membership means afhliation with a local A.O.A. Post and other advantages 

such as the money-saving Ordnance Book Service, national and regional meetings, 
plant visits, and the privilege of wearing official A.O.A. insignia. 


Better yet, send a friend this page from ORDNANCE and tell him 
of the personal satisfaction you derive from A.O. A. membership. 


ees er eee ae 


| ‘ , APPLICATION FOR MEMBERSHIP 

as eo | | hereby apply for individual membership in the American Ordnance Association and enclose 

| \' ~) / annual dues ($4 for one year, or $10 for three years) which include all publications of the society | 
| a and all other membership privileges. 1 certify that | am a citizen of the United States. 

LM ak of aaa aia ea a cc a rd a A ae Na ee arial ae her tee a OG Sanaa aol a eee | 
| OG og he arin vdign ele seie sew 8 a a RRS RAR Od he wi ae pcan ai ate ee ve aes ene | 
ih oh gd scicuussdnet ere ee ee a | 
| PETE Pi tr ge ee are nee ICI ood fala i WG Nos ba ae | 
| American Ordnance Association, Mills Building, Washington 6, D. C. | 


a a a 
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NORTHERN PUMP 
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NIAGARA Aero 


SECTIONAL HEAT EXCHANGER 
A Self-Contained Cooling System 


@ Niagara Aero Heat Exchanger offers a completely 
self-contained system independent of any consider- 
able water supply, replacing both shell-and-tube 
cooler and cooling tower. Water consumption is only 
the evaporation and the small amount passed as blow- 
down to prevent hardness build up. Net saving is 
95% of water used in cooling from external sources. 
You solve the problem of water supply and disposal; 
you save much additional expense and equipment in 
water handling, 
piping, pumping. 
Casing panels are 
removable with 
full access to all 
parts and interior 
piping for easy in- 
spection. Sections 
are shipped as flat 
panels with saving 


in freight charges. 





Write for Bulletin No. 132 


NIAGARA BLOWER COMPANY 


Dept. O-5, 405 Lexington Ave., New York 17, N. Y. 


May-June 1958 

















GUN BRUSHES 


also come from 


FULLER BRUSH 


The long life of these rugged Gun 
Brushes can be traced to their Fullergript 


construction. Brush material is packed, 
into @ metal chonnel, solidly. This an- 
chored-in-metal design produces a brush- 
ing face of maximum density. That is why 
these brushes do their job thoroughly and 


weor for a long period of time 


INDUSTRIAL ED DIV. 


THE FULLER BRUSH co, savior 1s, conn 










CHRISTIE 


SILICON 


POWER 
RECTIFIERS 


Available in Industrial and 


For 
Missile 
Testing 


and general use 











Military types. Military type 
meets specs MIL-E-4970 and 
MIL-1-6181. Other stationary 
and mobile styles available up 


led Go), 
| l 







30 to 300 Amps 


@ Closely Regulated 






@ Fast Response 

@ Underwriters 
Approved: 

e Rigid Quality 
'@elitige) 









Write for Bulletin AC.58-A 


CHRISTIE a = 
ELECTRIC CORP. a : 


Dept. OR, 3410 W. 67th St 
Los Angeles 43 





Over o Quarter Century of Rectifier Manufacturing 
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...9 TANDARDIZED 


CRYOGENIC 
PUMPS 


... for every 
handling requirement! 


LIQUID OXYGEN 
LIQUID NITROGEN 
LIQUID METHANE 
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NOW... 

4 LINES OF 
PERFORMANCE- 
PROVED 
PROCESS 
PUMPS 

WITH NEW 
LO-TEMP 
MECHANICAL 
SEALS 


... engineered for 
pumping liquids to 


MINUS 370F 


and below! 


Now, WITH THE development of a reliable and 
economical mechanical seal for low-temperature 
liquids, Byron Jackson offers four complete 
lines of standard cryogenic pumps. 

Each of these basic pump designs has certain 
characteristics which make it particularly 
suitable for a given installation. As a general rule, 
vertical models are the best answer to net positive 
suction head problems and usually require less 
floor space. Horizontal models are more 
economical and also offer certain advantages 
for mobile installations. 

All have been proved through extensive 
service and can deliver under the most severe 
operating conditions . . . at temperatures 
to —320° F and below. 
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SM PROCESS PUMPS 


process pump with BJ's 


\ horizonta 


Lo-Témp mechanical seal. Built in one o1 
two stages with discharge pressures up 
to 500 psi and capacities to 5000 gpm. This 
pump has its own bearing bracket and 
is coupled to a standard motor. The 
SM Pump ts suitable for either mobile or 
permanent installation and can be 
dismantled quickly and easily without 
disturbing suction or discharge piping for 
inspection or service 

9600, 


} 
1000} 
800} 






3 


42 PUMPS 


8 


TOTAL HEAD IN FEET 
8 


8 


at a 7 oo SE 
100 200 400 1000 2000 4000 5000 


GALLONS PER MINUTE 
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BJ DEVELOPS RELIABLE 
MECHANICAL SEAL AGAINST 
CRYOGENIC LIQUIDS 


As a result of years of laboratory research 
and testing, Byron Jackson developed 

a reliable mechanical seal for cryogenic 
pump service that is as simple and easy 

to maintain as a standard industrial seal. The 
seal faces are replaceable . . . and all 
major components have a life expectancy 
that equals that of the pump. As an 

added safety feature, the seal has a built-in 
throttle bushing that will prevent 
hazardous leakage should a seal or bellows 
failure ever occur! 


FEATURES OF THE BJ 
MECHANICAL SEAL... 


e Simple and easy to maintain 

Minimum leakage 

Long, trouble-free life 

Built-in throttle bushing for added safety 
Adaptable to many standard BJ Pump 
designs 








TOTAL HEAD IN FEET 
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VMI VC LINE 
VLT LINE vat 
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200} 
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VMT PUMPS 


This vertical pump uses 
either the Lo-Temp 
mechanical seal or special 

BJ packing. When packing is 
used, the design utilizes a 
heat barrier converting (in 
the packing area) the 
cryogenic fluid to gas. Built 
in various numbers of 

stages, with Capacities up to 
15,000 gpm. Designed for 
moderate discharge pressures 
and where NPSH is a 
problem. VMT Pumps require 
the lowest suction pressures 
of any pump available 


HIGHER DISCHARGE PRESSURES AVAILABLE ON REQUEST 


_————- 4 


GALLONS PER MINUTE 


BILTON PUMPS 


A self-contained horizontal motor-pump 
with Lo-Temp mechanical seal. Due 


to the close-coupled design and construction, 


Bilton Pumps are light and compact, 
require less space in mobile installations 
are More economical, easier to maintain 
Size is usually limited to 60 hp maximum 
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TOTAL HEAD IN FEET 


HYDROPRESS PUMPS 


For extremely high 
pressures and efficiencies at 
low and moderate Capacities 
this 
engineered with a minimum 
of four impellers and a 
maximum of 20 in series 
Capacities are available 

to 650 gpm and pressures to 


2000 psi. Available with 


Lo 


heat barrier j 










vertical pump can be 


call 


"i 


| 





Temp mechanical seal o1 





ne [pe 


PERFORMANCE SHOWN IS BASED ON 
/ 10 STAGES WITH FULL DIAMETER IMPELLERS 
HEAD CAN BE INCREASED BY ADDING MORE STAGES. 
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GALLONS PER MINUTE 







SPECIAL CRYOGENIC PUMPS 


Pumping requirements 

for cryogenic fluids cannot 
always be met by the BJ 
standard line of Cryogenic 
Pumps due to chemical 
properties, toxicity, space 
limitations or other unusual 
conditions 

With such problems, 

Byron Jackson engineers will 
be glad to work with you 

to develop the pump for the 
job, and can place over 
three-quarters of a century of 
pump engineering knowledge 
at your disposal 





Thoroughly tested 
and qualified for 
CRYOGENIC service 


_ Permanent Byron Jackson cryogenic pump 
test facility — used to improve the design of 
pumps and seals and to investigate the 
effect of suction pressure on pump cool 
down time. 


ogenic seal. This seal was developed to make 
standard BJ Process Pumps readily adapt- 
able for pumping of low-temperature liquids. 


i 4 Close-up of Mechanical Seal tester with cry- 


COMPLETE 


a Byron Jackson Pumps, Inc. 


P.0. Box 2017A enaied Annex, Los nate 54, California 
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IGH-ALTITUDE RESEARCH-—-GOING 


Today we say wp. Tomorrow we'll say Right now 
watch on the sun’s sudden temperament fri 
profiles from 50,000 to 250,000 feet 
As it does these jobs for the IGY 
building knowledge for the challenges ahead 
station... radiation research from 4000 miles out 
assignment calls for practical answers today o 
across the full S| 


100 milk 


you successful experience 


DEV ELWLOPM EN T Cc oO R P 
2626 S. PECK ROAD, MONROVIA ALI RNIA 





Bobsleds are bassinets 


. compared to supersonic test sleds like 
these. In firings that duplicate the mur- 
derous accelerations and decelerations of 
space missiles, 4#@aga@ checks out complex 
systems of incredible precision and deli- 
cacy: airborne digital computers... . in- 
ertial navigation equipment . and other 
top secret apparatus 


Such systems- designed, tested and pro- 
duced by AAaAra 


enviable reputation for leadership in ad- 


have won ARAMA an 


vanced electronic and electro-mechanical 
equipment of utmost reliability. aa@agra .. . 
Garden City, New York .. . A Division of 


American Bosch Arma Corporation 


AMERICAN BOSCH ARNMTA CORPORATION 





